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as either to conspire with the magnetism already prese nt, or to 
oppose it. 

75) Re-direct-Int. In your opinion, would the instrypffent I Exhibit 
Holcomb telephone operate better or otherwise, & there were at- 
tached to the wooden diaphragm a bent bow like“the Exhibit Hol- 
comb Bow No. 1, instead of the bow that is, Actu: ly attached im 
Exhibit Holcomb Telephone? vA 

A. It would no doubt operate hetter., 


(6 Re-direct-Int. Why? 
A. For two reasons, chiefly : st, from the greater mass of 


inductive material in said bent bw r the variations in the magnetic 

moment of the magnet causegy® by its vibration, when used as a 

transmitter, will cause greatg# variations in the electric condition of \ 
the line wire which joins to the receiver. Second, its greater 

rigidity will cause the GMphragm of the receiving instrument, which 

I assume to be like thé one shown in the exhibit, to more faithfully 

copy the ey a the transmitter. 


I. BRackEert. 
Subse ribed a ‘ Jom to this 
6th day of une, 1884, he- 
fore mes 


Jf J. A. WELCH, 
f Special Examiner. 
# 
J 29 WaLL Street, NEw York, ) 
é June 6, 1884, 10.50 A. M.  § 


DIRECT EXAMINATION OF WILLIAM EF. CHANNING RESUMED BY Mr. PEcK- 
HAM: 

29 Int. Have you examined and do you understand the construe- 
tion and mode of operation of the instrument known as Exhibit 
Holcomb Telephone now shown you, assuming the same to be one 
of a pair of similar instruments connected by a line wire and used 
respectively for the transmission and reception of audible sounds by 
electricity? 

A. I have examined and understand the construction and mode 
of operation of Exhibit Holeomb Telephone now shown me. 

30 Int. Please contrast Exhibit Holcomb Telephone with the in- 
strument described in the patent to Mr. Bell, No. 174,465, partien- 
larly in the fifth claim of said patent, and as shown in Fig. 7 of the 
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drawing, and state whether, in your opinion, the devices and mode 
of operation in the respective instruments are the same or otherwise, 
and in what respect they are alike or different? 

A. The Exhibit Holcomb Telephone consists of a compound per- 
manent magnet with coils upon the ends of the magnet nearest to a 
steel or iron plate placed opposite to the poles. This steel, or 1ro0on 
plate or armature is attached to the centre of a wooden diaphragm 
supported in a sounding box partly of wood and partly of tin, ter- 
inating in a speaking tube. 

The instrument shown in figure 7 in the patent to A. Graham 
Bell, No. 174,465, consists of an electro-magnet with an iron arma- 
ture loosely attached by one extremity to one leg of the electro- 
magnet; the other extremity of the armature is attached to the 
centre of a membrane stretched over a supporting tube. In figure 
7 two of these instruments are represented connected by a line wire, 
but the supporting tubes differ, the membrane being stretched in 
one ease over the smaller end of a cone, and in the other case over 
the larger end of a cone. The electro-magnets are connected with 
a battery, and with the earth for a return current. With the Exhibit 
Holcomb Telephone connected as described, and with provision for 
the return current through the earth, the general action of these in- 
struments would be the same for the transmission of sounds of the 
same or different pitch. The instrument, figure 7, is not adapted to 
transmit sounds of quality. The Exhibit Holeomb Telephone is 
adapted to transmit articulate speech. 

51 Int (a). Calling your attention to the classification of electric cur- 
rents made by Mr. Bell in the specification for his patent No. 174,- 
465, Task how you would describe the electric current used in the 
operation of the instrument Exhibit Holeomb Telephone; whether 
as undwatory or intermittent? 

A. Adhering to Mr. Bell’s phraseology, I cannot better describe 
it than in the words of the fifth claim of the said patent; that is to 
say, that the Exhibit Holcomb Telephone acts “ by causing electri- 
cal undulations, similar in form to the vibrations of the air” accom- 
panying the sounds delivered to the transmitting instrument. 

31 Int. Please contrast the Exhibit Holeomb Telephone with the 
instrument described in the patent to Mr. Bell, No. 186,787, particu- 
larly with reference to the fifth, sixth, seventh and eighth claims 
therein, and state whether, in your opinion, the said instruments are 
the same or not in substance? 

A. The instruments described in patent No. 186,787 differ in cer- 
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tain details from the Exhibit Holcomb Telephone. Part of those 
instruments employ electro-magnets; one of them a compound per- 
manent electro-magnet. Part of them employ U magnets, part of 
them straight magnets. The U magnets differ sightly in form from 
the Exhibit Holcomb Telephone. The diaphragms represented are 
of iron or other inductive material. Excepting variations of this 
description, the instruments are identical in construction and use. 

I will remark that the armature plate of the Exhibit Holcomb 
Telephone is U shaped, but that I do not consider it as materially 
or essentially changing the action of the diaphragin. 

Referring to the sixth claim of the said patent, both the Bell and 
the Holcomb apparatus have sounding boxes. 

Referring to the seventh claim, the conical part of the sounding 
box of Exhibit Holcomb Telephone is drawn into a speaking tube, 
essentially as shown in said patent. Exhibit Holcomb Telephone 
has in combination a permanent magnet with a plate of iron or steel, 
with coils upon the ends of said magnet nearest the plate, which is 
substantially the eighth claim of said patent. 

32 Int. In your opinion, do the differences referred to amount to 
substantial differences, or are they mechanical equivalents? 

A. The Holcomb Exhibit Telephone I consider to be identical 
with the magento form which dispenses with use of the battery in 
said patent, and it is the mechanical equivalent of all other forms 
represented, considering the permanent magnet and the electro 
Iagnet as equivalents of each other. 

33 Int. I call your attention to Exhibit Specification for Letters 
Patent No. 32,478, dated June 4, 1861, and ask you if you have read 
and understand the thing? 

A. I have read, and believe that I understand the same. 

34 Int. Please contrast the magnet shown in that specification 
and accompanying drawing with the magnet described in claims 5 and + 
8 of the Bell Patent 186,787, and state whether in your opinion the 
same are substantially alike or unlike, when used in an electric 
speaking telephone? 

A. The electro magnet figured and described in the Holcomb 
Patent No. 52,478, is a permanent magnet with coils upon the ends 
or poles, which in a speaking telephone would be opposed to a 
diaphragm or plate. It is identical in structure and action with the 
magnets described in the fifth and eighth claims of the Bell Patent, 
No. 186,787. 

Adjourned till June 7th, 1884, at 10:30 A. M. 

J. A. W., 
Sp. Exam’. 
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29 Wath Srreet, New York, ? 
June 7, 1884, 10:50 A. M. 4 
Present—Mk. DickrErson for Complainants; Mr. PEcKHAM, for 
Detendants. 


EXAMINATION OF Pror. Wi~uiAM F. CHANNING RESUMED: 


The witness requests to make the following corrections of the 
minutes of his previous examination, namely: 


1. In my answer to the fourth interrogatory, unmediately after 
having been speaking of Patent 186,787, I used the following lan- 
vuage: ‘TI find no indication whatever in this patent,” &c., whereas 
I did not in this last expression refer to Patent No. 186,787, but to 
another patent, namely, No. 174,465, of which I had been before 
speaking. 

2. In the same answer, instead of the language ‘as the electric 
transmission of speech is claimed by Mr. Bell,” &c., I intended to 
say, “as the electric transmission of speech is claimed in behalf of 
Mr. Bell,” &c. 

3. My answer to interrogatory No. LO was given under a misap- 
prehension of the limitations of the question. The correct answer 
is as follows: With the distinctions precisely as stated in the 
patent, the undulatory form of current would transmit a larger nun- 
ber of signals simultaneously over a single wire than the pulsatory 
form. 

4. In the last sentence but two of my answer to Interrogatory 


No. 21, the patent to which I was then referring, was Patent 186,- 
787, and not Patent No. 174,465. 


5. In the answer to Interrogatory No. 24, the concluding phrase 
of a sentence in these words, “ the algebraic product of such cur- 
rent multiplied into the time through which it acts,” should have 
been “a resultant representing both the waves and the time through 
which they act.” 

6. In my answer to said 24th interrogatory, the sentence re- 
ported as follows, ‘Telephones have been constructed in which no 
contact whatsoever was permitted between the electrodes of the 
microphone transmitter, the variation of resistance being probably 
due entirely to the greater length of spark or are produced by the 
vibrations of the diaphragm,” should have read, “to the greater 
or Jess length of spark,” &e, 
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Cross-EXAMINED BY Mr. DICKERSON: 


35 Cross-Int. In the elaborate argument which you have spread 
upon this record under the color of an answer to question four, for the 
apparent purpose of convincing the Court that Mr. Bell was not the 
first inventor of the Bell telephone, and in which you assume for 
your premises, not only the matter contained in Bell’s Patent 174,- 
465, but also his subsequent patent of 1877, and portions of letters 
which you say were written at some time or other on this subject, I 
observe that you lay great stress on certain statements contained in 
Mr. Bell’s Patent No. 186,787, after which you conclude very 
strongly that figure 7 of his origmal patent isn’t a telephone, but a 
multiple telegraph. 

Now, as this is simply an argument more or less logical, having 
its force in the correctness of its logic, I propose to examine the 
processes, and I ask you first, do you consider it a logical conclusion, 
from the fact that in his seceond patent Mr. Bell shows a number of 
telephones in the same series, and points out how they can be used 
instead of a multiple telegraph, that therefore figure 7, im which a 
receiver is shown adapted to be inserted into the ear of the listener, 
anda transmitter is shown adapted to be spoken to by a speaker, is 
not a true telephone, but is in fact a multiple telegraph? 

A. In the preface to this queston, I do not understand the allu- 
sion made to letters which Tam represented as saving were written 
at some time or other, and contine my answer to the direct question. 
I do not consider it a logical conclusion from the action of the in- 
struments shown in figure 6, that the instruments shown in figure 7 
‘should necessarily act in the same way; but from the language in 
the patent and the reference in the subsequent patent No. 186,787, 
to the same figure 7, 1 think the conclusion is inevitable that the 
instrument figure 7, is described and represented as a multiple 
telegraph. 

36 Cross-Int. Are you, or do you claim to be, an expert in logic, 
metaphysics and in the construction of written instruments, as well 
as in electricity, so that the Court should accept your logical and 
metaphysical views with any peculiar deference? 


7 
( 


Objected to as immaterial and incompetent. 


A. Ido not. Iam only answering your question as to a logical 
inference or conclusion to be drawn. 
37 Cross-Int. Don’t you agree with Paley, that the finder of a 
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watch constructed upon a certain principle to mark time should 
logically infer that there was an author or designer of that watch, 
and that his purpose had been to develop the method which the 
instrument showed, or do you think that there ought to be no de- 
sign inferred? 


Objected to as irrelevant 


A. I agree generally with Paley, but there could be a great many 
questions arising as to the character of the watch and as to who the 
creator and designer of 1t was. 

38 Cross-Int. If, in place of a watch, the thing found should be 
ficure 7 of Bell’s patent, and this should be written upon it: “ When 
sound is uttered in the cone, the membrane @ is set in vibration, 
the armature ¢ is forced to partake of the motion, and thus electri- 
cal undulations are created upon the cireuit A, 4, e, fg. These 
undulations are sindlar in form to the air vibrations caused by the 
sound; that is, they are represented graphically by similar curves. 
The undulatory current passing through the electro-magnet 7 influ- 
ences its armature / to copy the motion of the armature «. A 
similar sound to that uttered into A is then heard to proceed from 
I. And suppose it was further written that this “ apparatus is for 
transmitting vocal or other sounds telegraphically, a 
causing electrical undulations similar in form to the vibrations of 
the air accompanying the said vocal or other sounds.” And sup- 
pose the finder to be a competent electrician, though not an expert 
in logic or in the construction of language, and should therefore 
look to a dictionary for some assistance and should find the word 
“utter” to be thus defined, “to speak, to pronounce, to express, or 
to utter words, to utter sounds.” 

Now don’t you think that even a very moderate degree of logical 
faculties would lead a man to the conclusion that whoever made 
that instrument believed that the open cone was to be spoken to, 
and that the listener would hear a “similar sound to that uttered ” 
into the cone, whatever it might be? Now, I ask you to answer 
that question without dragging into it any more of your arguments 

bout what you know or don’t know about what anybody else has 
said or done. The question, among other objects, is for the purpose 
of affording the Court an opportunity to estimate the correctness of 
your logical processes, which you have been using for the purpose 
of ducing the Court to believe that Bell was not the inventor of 
ge me } pone. 
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A. If figure 7 with the inscription mentioned in the question 
had been picked up on the 7th of March, 1876, by a person conver- 
sant with previous inventions of telegraphy or of multiple teleg- 
raphy, he would have derived the impression that the instrument 
was probably intended to transmit and reproduce certain sounds. 
He would certainly not have inferred that the said inscription was 
intended to announce or contain the announcement in any definite 
patentable form of a discovery so great as that of the electric trans- 
mission of articulate speech. . I attach no importance to the use of 
the word “utter.” According to my recollection, Varley or Wheat- 
stone even use the work “speak” as.a general description or desig- 
nation of the sounds uttered by undulatory currents used for tele- 
eraphic purposes at that date. I recognize the supposed inscrip- 
tion as extracts from Bell’s patent No. 174,465. Preceding these 
extracts I find, in reference to sounds produced by figure five, this 
statement: ‘The duration of the sound may be used to indicate 
the dot or dash of the Morse alphabet, and thus a telegraphic 
dispatch may be indicated by alternately interrupting and renewing 
the sound;” and connecting this statement of the functions of fig- 
ure 6 with those of figure 7, including the mscription contained in 
question, I find no reference whatsoever, to any difference of pur- 
pose of the two, but simply a difference in the agencies by which 
figure 5 and the corresponding instruments in figure 6 may be set in 
action. If the finder of figure 7 should be in possession of the 
patent No. 174,465, he would naturally construe figure 7 in accord- 
ance with the language just quoted. 

In speaking just now of a statement preceding certain extracts 
and quoted by me, I said “in reference to sounds produced by figure 
five.” I meant to say figure six. ‘ 

As I have already stated in my direct testimony, the expression 
“vocal sounds” had been previously used in multiple telegraphy 
without any reference to articulate sounds. 

39 Cross-Int. But, it isn’t true, is it, that the quotation which 
you made from the patent referred to figure 5 at all, but only to fig- 
ure 6; so that the premise of this last conclusion turns out to be 
unsound? 


Objected to, on the ground that the answer being corrected 
by referring to figure 6, and not to figure 5, there is no state- 
ment that the quotation refers to figure 5. 


A. [ have already corrected my mistake of reference to figure 5, 
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instead of figure 6. The separate instruments in figure 5 and figure 
6, are identical, and I see nothing to correct in the bearing or eftect 
of my previous answer. 

40 Cross-Int. Now, doctor, it seems to me that you have made 
x departure in logic, when you began to talk about something else, 
instead of answering my question, and I therefore recall it. The 
question is, whether the electrician finding the figure 7, with its in- 
scriptions, ought not to infer logically, as you understand that sei- 
ence, that whoever made that instrument and put that inscription 
upon it, believed and intended that the open-ended cone was to be 
spoken to by one person, and that the tapering ended cone was to 
be applied to the ear of another person, and that the listener would 
hear a similar sound to that uttered by the speaker, in whatever 
mode of the human voice the sound was uttered. And if you deny 
this, I ask you to tell the Court exactly what you think would be 
the proper logical inference to be drawn under the circumstances? 

A. Confining myself to the question, I think that the logical in- 
ference that the finder would draw, would depend very much upon 
the fertility of his imagination, and upon his knowledge of the pre- 
vious state of the science or art. I think that the finder would in- 
fer that the open end of the cone A, was to have some sort of a 
sound uttered into it, and that it was intended that the same sound 
should be heard to proceed from the ‘tapering end” of the cone 
L. 

41 Cross-Int. And suppose that electrician to have been your- 
self, in 1876, knowing as you did, of the antecedent publications in 
this art, such as the Reis publications, and others, wouldn’t you 
conclude that the quoted description, supposed to be attached to 
the instrument, namely, “an apparatus for transmitting vocal or 
other sounds telegraphically by causing electrical undulations sim- 
ilar in form to the vibrations of the air accompanying the said vocal 
or other sounds,” was a most complete and sufficient description of 
an operation which, if practicable, would necessarily reproduce 
speech or any other kind of sound made in the transmitter? 

A. In 1876, 1 did not know the antecedent publications con- 
tained, I believe, exclusively in the German magazines, encyclo- 
pedias, &e., which describe the electric transmission of speech by 
Reis or other persons. I only knew of Reis’ telephone, as described 
in the Enghsh or American publications, as a musical telephone. If 
[ had picked up figure 7, with the supposed inscription, I am con- 
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tident that I should not have imagined that it referred to, or was in 
any way connected with, the electric transmission of speech. 

42 Cross-Int. But suppose a companion having a different imag- 
ination from yours, and understanding the supposed inscription to 
justify him in‘uttering into the cone A the words “ good-by, doc- 
tor,’ and you should hear them issue from the cone L. Do you 
know of any better set of words for describing the instrument and 
its operation than those used by Mr. Bell, viz.: “The method of 
“and apparatus for transmitting vocal and other sounds telegraph- 
‘ically by causing electrical undulations similar in form to the 
“vibrations of the air accompanying the said vocal or other 


sounds?” 


Objected to until some means are found by which to tell 
what a man with one mental organization would do if he had 
anotner mental organization. 


A. There are so many uncertain elements in that question that 
I do not know that I can answer it. 

43 Cross-Int. Suppose it to be true that figure 7, put into suitable 
material, is a talking telephone, do you know of any better set of 
words for expressing that fact i accurate and scientific language 
than those quoted in the last question? 

A. Supposing figure 7 to be a talking telephone, the words 
quoted might apply to it very well, but by themselves they are quite 
insufficient as a description. 

44 Cross-Int. Yesterday, when you swore that Exhibit Holeomb 
Telephone was a talking telephone, and when called upon to de- 
scribe its operation, you said, “I cannot better deseribe it than in 
the words of the fifth claim of the said patent—that is to say, that 
the Exhibit Holeomb Telephone acts by causing electrical wndula- 
tions similar in form to the vibrations of the air accompanying the 
sounds delivered to the transmitting instrument.” Now, do you 
think that Professor Bell made any very great mistake when he 
didn’t think of any better words for deseribing figure 7 as a_ talking 
telephone, since’ you, eight years afterwards, and employed to de- 
feat his patent, cannot think of any better words for describing the 
operation of that which you call a talking telephone? 


Objected to on the ground that it assumes that in the 
question to which the answer was made yesterday, being In- 
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terrogatory No. 31, the witness was called upon to describe 
the operation of the Exhibit Holcomb Telephone, whereas in 
fact he was asked how he would deseribe the electric current 
used in the operation of the Exhibit Holcomb Telephone, 


whether undulatory or intermittent. 


A. Admitting the assumption that Professor Bell had it in his 
mind to describe figure 7 as a talking telephone, I think those words 
descriptive, adhering to his phraseology, of the kind of current act- 
ing in those instruments and in the Exhibit Holcomb Telephone 
referred to in my previous answer; but I do not consider it, in the 
language of the question, as a sufficient description of figure 7 as a 
talking telephone. 

46 Cross-Int. Didn’t you mean to swear that the Exhibit Hol- 
comb Telephone transmits speech by causing electrical undulations 
similar in form to the vibrations of the air accompanying the sounds 
delivered to the transmitting instrument, and that the form of words 
quoted from Bell’s patent was the best form of words thought of by 
you for expressing the operation by which speech can be trans- 
mitted? 

A. Undoubtedly, I meant that the Exhibit Holcomb Telephone 
transmits speech or any other sounds in the manner stated by me 
and quoted in the question, and that that quotation from the fifth 
claim expressed in as good words as occurred to me in response to 
the question which I was answering, the character of the current 
concerned in the action of the Exhibit Holeomb Telephone. 

47 Cross-Int. Isn't it your true belief, notwithstanding your ar- 
eument to the contrary, that Bell’s discovery as exhibited in that 
patent of 1877, is entirely unique and complete, and probably the 
ereatest discovery in electrical science applied to the arts with which 
you are acquainted? 

A. It is not. 

48 Cross-Int. I now show you a letter and ask you if it is in your 
handwriting and your signature? 

A. That appears to be my handwriting and my signature, as far 
as T have had an opportunity to look at it. 

49 Cross-Int. That letter is dated January the 16th, 1878, and 
contains this statement: “I repeat what I have often said, that Pro- 
fessor Bell's discovery was unique and complete, the greatest per- 
haps of modern science applied to the arts, and there is no place for 
rivalry, if there was such a thought or desire on the part of those 
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who have helped much or little in its practical embodiment.” Now, 
did any one employ you or pay you anything for writing that Ictter, 
or was it voluntary and spontaneous on your part and truthful so 
far as you then knew or believed? 


Objected to on the ground that it purports te state the con- 
tents of a letter or part of its contents without the letter hav- 
ing been put in evidence, and that proof of the contents of the 

. letter or assumption of its contents are not competent until 
the letter or the part thereof referred to is put in evidence. 


A. I need not say that IT was not employed or paid to write the 
letter in question. I have no remembrance of the letter, of the ex- 
tract, or of its context, but it is only one of many similar enthusias- 
tic expressions or tributes to Mr. Bell made by me at that time 
While supposing that Ma. Bell was really the discoverer of the elec- 
tric transmission of speech. Similar expressions are probably con- 
tained in hasty laboratory letters of mine to Mr. Bell himself. 


In a previous answer I have already alluded to my ignorance at . 


the ume of the continental publications with regard to Reis’ previous 
discovery of the same thing. 

50 Cross-Int. In the same letter you make this statement, ‘“Pro- 
fessor Pierce, Professor Blake and myself were equally fascinated by 
Professor Bell’s wonderful discovery.” Wasn't that a true statement 
of your state of mind at that time? 


Objected to on the same ground, and additionally that there 
is no evidence that the letter contains any such statement. 


A. Undoubtedly. 

51 Cross-Int. Didn't you and the Professors there named under- 
stand what Bell’s telephone was when you wrote that letter? 

A. Well, sir, we had made a very large number of experimental 
telephones and were presumably thoroughly acquainted with the 
subject, practically considered. 

52 Cross-Int. Didn’t you derive your information of the principle 


and mode of operation of this wonderful discovery from Professor 


Bell himself ? 

A. I did. 

53 Cross-Int. So far as you knew at that time, did there exist in 
the world any published statement to the effect that the human voice 
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could be in substance and effect transmitted telegraphically by causing 
electrical undulations similar in form to the vibrations of the air 
accompanying the sounds of the voice made in a transmitter, or do 
you now know, being employed to defeat this patent, and prestuwa- 
bly having examined this patent for that purpose, of any publication 
before 1876, in which it is stated that the human voice or any other 
kind of sound can be transmitted over a wire by means of an undu- 
latory current whose undulations are similar in form to the air vibra- 
tions caused by the sound whereby a similar sound to that uttered 
in the transmitter will be heard to proceed from the receiver. If so, 
refer the Court to any publication in which any instrument is de- 
scribed as acting on that principle for the transinission of sound? 


Counsel for the defendants asks counsel for the complain- 
ants, as he has left the subject of the letter referred to in the 
preceding interrogatories, to hand the same to the Examier, 
that it may be marked and inspected by the counsel and wit- 
nesses. 

Counsel for the complainants does not produce the letter. 


A. So far as [ know there did not exist «i he time any publica- 
tion precisely of the character described 1 e first clause of the 
question, confining myself exclusively to the  cestion without re- 


gard to any personal imputation contained in it. I know of no pub- 
lication before 1876, containing the precise matter stated in the lat- 
ter part of the question. 

54 Cross-Int. And don’t you also know or believe that the elec- 
trical transmission of speech depends upon the precise mode of op- 
eration stated in that question? 

A. Ido not. It is the merest assumption that no other method 
exists for the transmission of articulate sounds than what is called 
the undulatory current. The vibrations of sound which enter into 
articulation are not undulatory. In their ultimate analysis they are 
to and fro vibrations in a straight line. 

They do not resemble the waves of the ocean nor the undulatory 
curves which for convenience are made to represent the form of sim- 
ple or compound sounds in their relations to time. We have no evi- 
dence whatsoever that any articulate sound cannot be reproduced in 
the telephone by as many separate electrical impulses as there are 
separate sound vibrations, the electrical impulses corresponding pre- 
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cisely in number, intensity and combination with those of sound. 
(Answer suspended). 


Adjourned till June 17, 1884, at 10:30. 
J. A. Webcu, 


Special Examiner. 


29 WaLL Sr... New York, ? 
June 17, 1584, 10:30 A. M. § 


Met pursuant to adjournment. 
Present—Mrk. Dickerson for complainants. Mn. PeckHam and 
Mr. Knox for defendants. 


CROSS-EXAMINATION OF WILLIAM EF. CHANNING RESUMED BY Mr. Dick- 
ERSON : 


Answer to Cross-Int. 54 continued. 

In saying above that the vibrations of sound that enter into 
articulation are not undulatory, [ should have added, in the form 
usually represented by graphic curves. The motion of the air parti- 
cles is a to and fro vibration in a straight line, both when under a 
simple impulse of sound or under several impulses. The effect of 
several vibrations upon an air particle represented by sinusoidal 
curves is shown in Mayer’s diagram on 53d page of evidence for 
complainants. The resultant form of vibration is given in the curve 
ed, An analysis of this curve shows that the ultimate effect of these 
several vibrations is not only an arrest but reversal of the motion of 
the air particle several times in the course of a single vibration. 

It is these variations in the velocity or direction of motion of the 
air particle, which, according to the theory of Helmholtz, estab- 
lishes the character or quality of the sound. The diagrams of Prof. 
Blake on pages 54 and 55 of evidence for complainants, which are 
the actual photographic record of the vibration of a telephone dia- 
phragm under the influence of sound, show these same arrests and 
reversals of motion in the diaphragin itself. 

In an article by Prot. E. W. Blake, published in the * American 
Journal of Otology,” Vol. 1, April, 1879, describing *“* A Machine for 
Drawing Compound Harmonic Curves,” is given a plate showing a 
variety of curves actually obtained by the instrument. 

As stated by him, the instrument is capable of describing upon 
paper the resultant curve belonging to the chosen relations of 
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‘period,’ “ amplitude” and “ phase” of several simple harmonic 
curves. 

He also states that the relations of these three terms may be 
varied to any extent within practical limits, and with great ease. I 
present, as part of my answer, the plate displaying the curves re- 
ferred to, and the accompanying page of explanations. There 1s 
still another record of the vibrations of the air, which is the well- 
known record of the phonograph, impressed upon tin foil by a style 
moved by the vibrating diaphragin. 

The characteristic to which I wish to draw attention in all these 
records, is that the effect of compound sounds, such as enter into 
articulation, is to produce a very few abrupt and marked changes In 
the motion of the telephone diaphragm, and of its equivalent in the 
phonograph. I wish also to draw attention to the fact that these 
changes in the motion of the diaphragm, which are the principal 
characteristics of its articulating action, are often or mainly arrests 
or reversals of its motion. An arrest of the motion of the diaphragm 
means an arrest of the current. A reversal of the motion of the dia- 
phragm means an interruption and reversal of the electric current. 

Interpreting thus these graphic records, I have no hesitation in 
saving that the elements of articulation which are actually mnfluen- 
tial on the plate, and which ever actually reach the distant receiv- 
ing end of the line, may consist entirely of makes and breaks of 
different order, duration and force. 

It is not necessary that a current of this character, for purposes 
of ordinary articulation, should present but a few of the principal 
varations in sound, which produce articulation in its utmost pertec- 
tion. This is shown by the microscope in the tin foil record of the 
phonograph, which exhibits but a few principal indentations, and 
yet is able to reproduce articulate speech. The photopraghic rec- 
ord of Prof. Blake, already referred to, of which a reduced copy is 
eiven in the evidence for the complainants, shows, in the original 
photographs of twice the size of the diagrams on pages 54 and 55 of 
that evidence, but shght variations in form, in addition to those in 
the reproduced diagrams. J speak from a careful study of the orig- 
inal photographs, which have never been touched by hand. 

In the case of magneto transmission, all the variations of form 
in the curves representing articulate sound may be reproduced 
through the induced undulatory current in response to the vibra- 
tions of the diaphragm. 

In the case of microphone transmission, as T have already stated, 
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the current may be varied by the various methods in which resist- 
ance is varied between electrodes in movable contact with each 
other ; but, even in this case, it is a question whether the principal 
elements of articulation are not due to actual momentary interruptions 
of the current occurring in the course of a single vibration of the 
diaphragm. 

In the case of the loose-contact transmitters, of the character of 
the Exhibit Defendant’s Transmitter, where the points of contact or 
interruptions of contact are innumerable, the probability is that all 
of the special elements of articulation above referred to, occurring 
within the limit of each vibration of the diaphragm, are due essen- 
tially to makes and breaks of the current. This is evidenced by the 
electric spark seen between the electrodes or break-pieces of such 


transmitters during articulation. In the course of a conversation: 


‘arried on between two parties through instruments of the character 
of Exlibits Defendants’ Transmitter and Defendants’ Receiver, with 
the usual connections with the switch-board and line-wire, I re- 
moved the plugs from the switch-board, placing one of them upon 
my tongue and holding the other in my hand, causing the current 
to pass through my body. Under these circumstances, a telephone 
in the:same circuit being at my ear so that I could carefully observe 
the character and perfection of the articulation, I felt a rapid suc- 
cession of small shocks upon the tongue at every prominent word 
uttered, without any disturbance of articulation. These shocks J] 
consider to be due to the arrest or the reversal of the current, 
equivalent to a make and break of the character already referred to. 

I am able to adduce, what I will not call a proof, but an evidence, 
much more direct than this, that articulation may be produced by 
the method of an electric currnet alternately made and broken. An 
instrument has been constructed and is in existence, in which what 
I think must be accepted as undoubted articulation is produced by 
simply making and breaking the electric current. This instrument 
consists of a toothed-wheel rheotome of about thirty-seven inches 
diameter. The wheel is of iron with a brass tire. This tire has a 
large number of minute serrations, on which when in rotation, a 
spring bears. This spring is connected witha single Leclanche cell, 
the other pole of which passes to a large electro-magnetic telephone 
receiver, the return wire of which is connected with the axis of the 
rheotome wheel. ‘The receiver resembles a tambourine of about ten 
inches diameter. The serrations on the tire of the wheel I under- 
stand were planned, as regards their distance and grouping, upon a 
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eareful study of a phonograph record. When this wheel was turned 
by hand T heard the word “hello” proceed from the tambourine 
receiver. The sound of the aspirate / and of the ¢ and the o were 
very good. The articulation, as good as I have often heard it in 
telephones, was due simply to makes and breaks of the electric cur- 
rent, so arranged as to effect changes in the pitch and the intensity 
of the sound produced in the receiver. I see no reason why the 
same method should not be applied to reproduce essentially the 
sounds whose forms are represented by the graphic curves of Prof. 
Blake, which T have just put in evidence. 

While I wish to make the statement with great caution that 
telephonic articulation has actually been artificially obtained by the 
simplest make and break apparatus, I vet say that the presumption 
contained in the question, that the undulatory current is the only 
method by which speech can be electrically transmitted, is over- 
thrown. 

Referring to page 47 of evidence for complainants, in the depo- 
sition of Charles R. Cross, I tind these words: ‘“ No form of trans- 
“mitter which operates by making and breaking an electrical 
‘ eireuit can possibly transmit articulate speech or any other sound 
‘ain its different characteristics of pitch, intensity and quality, for 
“the reason that the constant control of which I have spoken is 
“not exercised in such an instrument.” This assumption of an 
impossibility is contradicted by my preceding analysis of graphic 
records and by the experiments and observations which T have just 
stated. 

It was a celebrated saying of Arago, which has passed into a 
scientific axiom, that he is a rash man who outside of pure mathe- 
matics pronounces the word “ impossible.” 

Recurring to the rheotome transmitter which I have described, 
I omitted to state that when the wheel was turned slow the pitch of 
the word fell, and as it was turned faster the pitch rose. In de- 
scribing the operation of the Reis instruments I referred to alternate 
makes and breaks of the current at every half vibration as fatal to 
articulation. This adjustment could only have been effective for 
the transmission of music and of melody rather than harmony. I 
do not know that the method of the electrical transmission of speech 
referred to in the question is the only possible way, as I do not be- 
lieve that the electric undulations are ever similar in form in any 
accurate sense to the vibrations of the air accompanying the sounds 
of the voice made in a transmitter. The method of electrical trans- 
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inission is complex and artificial, and for reasons already stated 
differs widely from the air vibrations which originate it. 


The defendants offer in evidence the two pages referred 
‘to in the preceding answer in the “ American Journal of 
Otology,” Vol. 1, April, 1879, and the same are marked 
“J, A. W., Special Examiner, June 17th, 1884.” 


9) Cross-Int. In whose possession, when and where did you 
first hear the apparatus which you have described as an articulat- 
ing machine perform the feat of speaking by turning a circuit 
breaker, from which feat you deduce the conclusion that the theory 
propounded in Bell’s patent, for the transmission of speech, is over- 
thrown? 


Objection to all the question beginning with the words 
“from which you deduce.” 


A. I have not deduced the conclusion that Bell’s theory is over- 
thrown, but simply that the assumption that that is the only 
method by which speech can be electrically transmitted is set 
aside. I first saw the rheotome transinitter at Room 22, No. 187 

sroadway, this morning, in possession of James W. McDonough, by 
whom, I understand, it was constructed. TI first heard of the in- 
strument from Prof. C. F. Brackett several weeks ago. 

56 Cross-Int. Is it true or not, to the best of your knowledge, 
information and belief, that speech is transmitted in the Bell mag- 
neto telephones by causing electrical undulations similar in form to 
the vibrations of the air accompanying the vocal sounds? 

A. It is so far as general similarity is concerned. As I have al- 
ieady pointed out in detail, there is a very large divergence between 
the electrical undulations and the air vibrations ; and these cannot 
well be otherwise. 

57 Cross-Int. And isn’t it also true, that in so far as that diver- 
sency exists, to that extent the apparatus fails to transmit a similar 
sound to that which is uttered into the transmitter? 

A. That depends upon the precision with which the word “ simi- 
lar” is used; whether it means identical, or simply general re- 
semblance. 

08 Cross-Int. Isn't it theoretically true that if the electrical 


undulations could be truly represented by the same curve which 
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would represent the air vibrations, that then the sound heard at the 
receiver would be exactly like that spoken to the transmitter, in 
quality and pitch? 

A. If the curves representing the electrical undulations were 
precisely similar to those of the air vibrations originating them— 
which they never can be—the undulations and the air vibrations 
would be precisely similar in form. 

59 Cross-Int. Question repeated? 


tepetition objected to, because the question is answered. 


A. If the electrical undulations could be exactly represented by 
the same curves which represent the air vibrations, then it would be 
theoretically true that the sound spoken to the transmitter would be 
exactly like the sound heard at the receiver, in quality and pitch, 
so far as the sound heard at the receiver is a simple product of 
the electrical current. 

60 Cross-Int. What other cause than the magnetism generated by 
the electrical current operates in the magneto-telephone, to pro- 
duce the vibrations of the diaphragm in the receiver, which produce 
the sound heard there, which you had in your mind when you qual- 
ified your last answer? 

A. For one, I thought of the effect of resonance in the mouth- 
piece or ear-piece of the receiver, and induced currents the product 
of the magnetism of both transmitting and receiving magnets, 
reacting upon the receiving diaphragm. 

61 Cross-Int. Isn’t it true that the disturbing elements, what- 
ever they are, result from the imperfection of the apparatus con- 
structed to carry out the theory, and not to any defect in the theory 
itself, which aims at the transmission of speech by causing elec- 
trical undulations similar in form to the vibrations of the air accom- 
panying the vocal sounds to be transmitted? 

A. I should say that it rather resulted from the discordance of 
Prof. Bell’s undulatory theory with his apparatus. 

62 Cross-Int. IT would rather have you answer the question 
which is in substance whether the defect, if there is any, is due to 
the theory upon which the instrument is constructed, or to the dif- 
ficulty in making an apparatus which will perfectly execute that 
theory. 

A. I think that the apparatus preceded the theory, and that the 
theory was not an accurate statement of the apparatus within the 
limits of difference which T have heretofore expressed. 
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63 Cross-Int. Then you think, do you, that when Mr. Bell con- 
structed lis telephone he either had no theory of its mode of oper- 
ation or had some other theory than that propounded in the patent ; 
und if you say you know anything about it, will you inform the 
Court what that other theory was and how you know it? 

A. I refer to the theory contained in Prof. Bell’s first patent, 
| Which, as [ have heretofore stated, does not describe his telephone; 
‘ by which I mean the speaking telephone under the name by which 
| it is commonly called. 

) 64 Cross-Int. You swore just now that Bell’s apparatus preceded 

| his theory, and that his theory didn’t truly agree with his apparatus. 
You then say that you referred to the theory contained in the first 
patent. Now, I ask you whether you say the apparatus shown im 
the first patent preceded the theory contained in the first patent; 
and, if so, upon what theory of action for the transmission of sound 
My. Bell constructed figure 7, if it were not the theory propounded 
in the patent, which is thus stated: “When a sound is uttered in 
“the cone, the membrane « is set in vibration, the armature « is 
‘ forced to partake of the motion, and thus electrical undulations are 
‘created upon the circuit E, 4, ¢, 7, g. These undulations are 
‘similar in form to the air vibrations caused by the sound ; that is, 


— . 


‘“ they are represented graphically by similar curves. The undula- 
‘ tory current passing through the electro-magnet * influences its 
“armature 4 to copy the motion of the armature ¢. A similar sound 
° “to that uttered into A is then heard to proceed trom L?” 
a A. I did not swear just now that Bell’s apparatus preceded his 
es theory, but that I thought that it did. In my answer to the 62d and 
Ps 63d cross-interrogatories I refer to the undulatory theory of Prof. 
dell’s first patent and to the apparatus described therein, according 
to my understanding of that apparatus, as heretofore stated. L have 
no knowledge whatsoever upon what theory Prof. Bell constructed 
the apparatus represented in figure 7. 

65 Cross-Int. And isn’t it certainly true that the theory of that 
patent, as quoted in the last question, correctly described the opera- 
tion of figure 7, provided it will operate at all when a sound is 
uttered in the cone A? Task you not to swear that the drawing isn’t 
sufficient, but to assume, for the purposes of your answer, that a 
thing made substantially in accordance with that drawing is in ex- 

istence and will transmit a sound uttered to A? 
A. T should be unwilling to say that the passage quoted 
Cesceribes with perfect correctness the operation of figure 7, as it 1:- 
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volves the precise question of the correspondence between the 
undulatory currents and the air vibrations as heretofore answered. 

66 Cross-Int. What did you mean then by swearing that the so- 
called Holcomb telephone “acts by causing electrical undulations 
similar in form to the vibrations of the air accompanying the sounds 
delivered to the transmitting instrument,” if it is not true, as you 
now say, that in the Bell telephone the electric vibrations are not 
similar in form to the vibrations of the air, and that such a descrip- 
tion is not a correct description of its operation? 

A. In referring to the language of Prof. Bell’s patent in my an- 
swer to the 65th interrogatory, I have apphed to it the test of per- 
fect correctness used in testing the sufficiency of description in, the 
patent. While I have stated in great detail the difference between 
the electrical current transmitted and the air vibrations, I cannot 
admit, within the limits to which I have referred, the precise corre- 
spondence between Prof. Bell’s undulatory theory and the air 
vibrations. 

After being requested to contrast Exhibit Holcomb TelepLone 
with figure 7 of Bell’s patent, and being asked how I would describe 
the electric current used in the operation of the Holcomb instru- 
ment, I answered: “ Adhering to Mr. Bell’s phraseology, I cannot 
“ better describe it than in the words of the fifth claim of said 
“patent.” One reason why better words than those of the fifth 
claim could not be used in answer to the question was, that they in- 
volved a prominent question of difference or resemblance at issue 
between the two instruments which I was requested to contrast; the 
word similar,” in its ordinary, not very definite sense, being suffi- 
ciently accurate for the purpose of my answer. 

67 Cross-Int. Since youare able to criticise this description, per- 
haps you will do the Court the favor to express the relation between 
the air waves of sound and the electric current resulting from those 
air waves through the intervention of the magneto telephone, which 
will be free from any possibility of criticism? 

A. It would be difficult to do so, except by repeating deserip- 
tions and statements of resemblances and differences, and of causes 
of resemblance and difference, which I have already spread upon 
the record; I can repeat the statement, or any portion of it that 
may be desired. 

68 Cross-Int. I will accept your pages of statement, as your idea 
of a correct description of the relation between the sound waves and 
melectric current resulting therefrom, without calling upon you to 
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say it all over again; but IT ask you whether you really think that 
when Prof. Bell said a similar sound to that uttered into A is that 
heard from L, he meant to say that the sound should be exactly 
alike in loudness, quality and pitch, and that when he used the ex- 
pression that ‘ these undulations are similar in form to the air vi- 
brations caused by the sound ; that is, they are represented graph- 
ically by similar curves,” he really meant to say that there was a 
form im an air wave and a form in an electric wave which were 
alike, or that he meant anything more than to say that generally 
similar curves could be made to represent the actual two factors in 
the problem, without intending to say that the two sets of waves 
were precisely identical? 

A. T can only accept what Prof. Bell said as what he meant to 
say. My opinion is, that he supposed there was a much greater re- 
semblance between the electrical undulations and air waves than 
actually exists. . 

69 Cross-Int. He said: ‘A similar sound to that uttered into A 
is then heard to proceed from L.” As you understand the English 
language, is that a statement that the sound proceeding from L = is 
exactly the same as that uttered into A, im loudness, pitch and 
quality? 

A. Taken by itself, no. 

70 Cross-Int. Isn’t that description compled with substantially 
in any ordinary magneto telephone in use? 

A. For certain uses, it is; but the difference between the voice 
heard and the voice spoken into the transmitter is very great, and 
is a matter of skilled as well as common observation. 

71 Cross-Int. And yet isn't it true that the sound proceeding 
from the receiver is recognizably sunilar to the sound uttered into 
the transmitter? 
~ A. Yes; recognizably similar, though not always recognized. 

72 Cross-Int. Now, will you tell the Court what form of expres- 
sion you would substitute for this form of expression, which would 
convey the idea better, after having had the experience of years on 
the question? 

A. No better form of expression occurs to me at this moment as 
w general statement, though not precise enough to put in a patent 
or to stand by itself. 

73 Cross-Int. Do you consider yourself an expert in patent law, 
and a judge of the requirements of the law in respect to specifica- 
tions? 
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A. IT do not, although T have had more or less experience in pre- 


paring specifications. 


Adjourned till June 18th, 1884, at 10.50 A. M. 
J. A. W., 


Special Examiner. 


29 WaLL Srreet, NEw York, 2 
June 18, 1884, 10.30 A. M.  § 


Met pursuant to adjournment. 
Present—Same counsel as yesterday. 


('ROSS-EXAMINATION OF Ww». F. CHANNING RESUMED BY Mr. DICKER- 
SON, 


74 Cross-Int. When, in 1878, you wrote “I repeat what I have 
often said, that Prof. Bell’s discovery was unique and complete, the 
vreatest perhaps of modern science applied to the arts,” what was 
the ‘‘ discovery ” to which you referred in such terms of admiration, 
unless it were the discovery of the mode of operation specified in 
the patent and quoted in my 64th question? 

A. I think it was the discovery simply of the electric transmis- 
sion of speech. 

75 Cross-Int. And it wasn’t the discovery of the mode of opera- 
tion by which speech is transmitted, but only the fact of transmis- 
sion that you were expressing your admiration for, was it? 

A. Without the letter before me, I think it was only the dis- 
covery in general terms which was present to my thought. 

76 Cross-Int. At that time didn’t you understand perfectly Prof. 
Bell’s theory of the action of his telephone, or were you ignorant of 
that, knowing only that a telephone existed, without understanding 
its mode of operation? | 

A. Supposing that by Prof. Bell’s theory is meant the theory 
contained in his first patent, I cannot remember whether I had seen 
Prof. Bell’s first patent on the 16th of January, 1878. I became 
acquainted with Prof. Bell’s second patent much earlier. 

77 Cross-Int. At the date of that letter didn’t you perfectly well 
understand that the theory of Bell’s telephone was that the undula- 
tions of the electric current on the wire were so similar to the 
air vibrations that both might be represented by substantially 
-lnilar curves, and that upon the substantial similarity of the two 
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sets of curves depended the accuracy with which the sound uttered 
at the transmitter would be reproduced at the receiver? 

A. In general terms I suppose that I knew at that time th: it 
that was the theory, though I do not wish to assume any greater 
knowledge than I seals possessed, 

78 Cross-Int. Assuming it then to be true, that your letter at that 
time was not intended to express your admiration of the “ dis- 
covery ” of that mode of operation, I ask you now, in the year 1884, 
whether you don’t think that the man who discovered that mode of 
operation for the transmission of speech, whoever he may have 
been, made one of the greatest discoveries of modern science 
apphed to the arts? And if you deny that, name what other dis- 
coveries in this century you consider superior to it? 

A. The clause of my letter which has been read to me, was 
intended to express my admiration for the discovery of the speaking 
telephone. My opinion now is, in the year 1884, that Philipp Reis, 
the man who discovered that sounds communicated to a diaphragm 
with suitable electrical connections could effect such changes in an 
electrical current traversing a line wire that a Maphragm at the 
other extremity of the line responding to the vibrations of an 
electro-magnet should copy the motions of the transmitting 
diaphragm with sufficient accuracy to transmit intelligible speech, 
made one of the greatest discoveries of modern science applied to 
the arts. | 

79 Cross-Int. Won’t you answer the question which I put? [t is 
this, in substance: Don’t you think that the discoverer of the method 
of, and apparatus for, transmitting vocal or other sounds telegraphic- 
ally, by causing electrical undulations similar in form to the vibra- 
tions of the air accompanying the said vocal or other sounds, being 
substantially the magneto-telephone, which for designation I call 
Bell’s, whether that man was named Reis, or Holeomb, or anybody 
else, made one of the greatest discoveries of modern science appled 
to the arts? 

A. I intended and supposed that my answer to cross-interroga- 
tory 78 was precisely responsive. In general terms, yes. 

80 Cross-Int. Don’t you also know it to be true that neither Philipp 
Reis, nor any other author whose publications on that subject you 
have read, attributes to Philipp Reis the invention of that method 
of operation for transmitting vocal sounds by causing electrical 
undulations similar in form to the vibrations of air accompanying 
said voeal sounds? And if you deny that, point out to the Court 


a 
I 4 j ‘ 


310 EVIDENCE FOR DEFENDANTS. 


in any of those publications made before 1876, any statement that 
any other mode of operation was practiced by Philipp Reis than 
that in which the electric cirenit was broken ‘and closed at each 
vibration of the diaphragm ? 

A. I do not know that no author attributes to Philipp Reis the 
undulatory method of transmitting vocal sounds. I do not know 
that in any publication previous to 1876 the operation of Philipp 
Reis in transmitting speech was or was not stated to be other than 
that of making and breaking the electric current. 

81 Cross-Int. Do you know of any publication before 1876, which 
describes the method of Philipp Reis to be anything else than that 
of making and breaking the electric current of each vibration of the 
diaphragm? If you say you do, produce the publication and point 
out the description ? 

A. IT do not know of any such description in terms, but Reis’ 
own description of the operation of his telephone shows, I think 
conclusively, that his method of transmitting speech was identical 
with the method of microphone transmission, employing, for 
instanee, the Berlinner or Blake transmitter, whether that method 
be undulatory or not. 

82 Cross-Int. Point out to the Court specifically that statement of 
Reis which you in substance swear describes a microphone trans- 
mitter, as distinguished from a cirewit breaker, in which the eireuit 
is broken at each vibration of the diaphragm ? 

A. I do not recall any such precise statement of Reis in terms, 
but the instrument commonly called the bored-block transmitter, 
figured and described in the article of Reis contained in the Yearly 
Report of the Physical Society of Frankfort, years 1860-1, and the 
instrument known as the eubical-box transmitter, represented and 
deseribed in the article from Pisco’s Acoustic Apparatus, of 1865, 
both show microphones which will talk, as IT know by direct experi- 
ment, in accordance with the object and purpose of Reis, reiterated 
in the first of the publications referred to. Also the transmitting 
instrument represented and described in the Reis-Legat article from 
the “Journal of the German-Austrian Telegraph Association” of 
1862. This instrument, though acting by a reversed lever motion, 
as Stated in my direct testimony, still acts as a microphone when it 
transmits speech, as in my own experiments with it. This form of 
microphone probably talks through the electric arc formed between 
the electrodes by the electric current produced by the five Bunsen 
cells represented in the figure. This method of talking through the 
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electric arc is not hypothetical, but is used in one or two telephones, 


and I have used it myself with entire success. It bridges over 


what is called the make and break in the metallic cirenit of Reis’ or 
other telephones. 

83 Cross-Int. In the first article you cited Reis says: “ At the 
“ first condensation the hammer-like wire (/ is pushed back; at the 
‘rarefaction it cannot follow the retreating membrane, and the cur- 
‘vent traversing the strip is broken, until the membrane, forced by 
‘a new condensation, again presses the strip (proceeding from /) 
‘against ¢. In this way each sound wave causes a breaking and 
closing of the circuit.” Do you understand that this description by 
Reis of his mode of operation is the dese ‘ription of what you under- 
stand to be a microphone transmitter, or is it the description of ; 
circuit-breaking transmitter ? 

A. I should say of a eimai breaking transmitter, which by ad- 


justment could be easily shaded off into a microphone transmitter. 


It must be borne in mind, if the object is to reach the truth with 
regard to Reis’ telephone, that he used it for two purposes, one for 
transmitting speech and the other for transmitting music, requiring 
different adjustments. 

84 Cross-Int. Will you be good enough to point out to the 
Court, in that description, where Mr. Reis informs the world that 
his apparatus is to be adjusted in different ways when music and 
speech are to be transmitted ; and how those different adjustments 
are to be made to accommodate it to each requirement ; and where on 
the drawing or elsewhere in the article the adjusting apparatus is 
exhibited, and what it consists of ? 

A. I do not know that Mr. Reis specifies any different adjust- 
iment. He left that probably to the scientific men, and others whom 
he addressed, who were accustomed to the use of instruments. 
Those adjustments are to be made by the more or less delicate con- 
tact of the electrodes of the microphones. In the bored-block this 
may be effected by bending back the thin strip of metal or spring 
connected with the screw-cup N. 

In the cubical-box transmitter, in the original Reis form, there is 
no special elastic adjustment, while the tension of the membrane con- 
tinues the same, and the adaptation to music or to articulate speech 


is obtained by bringing the source of sound nearer to or farther 


from the speaking tube S of the instrument. 
In the Reis-Legat transmitter delicate adjustment i is provided 
for between the electrodes by the spring G and adjusting-serew H. 


ee . X ay 
‘ i vt “ os Bows (dee Ate ¥ 5 : . 9 
ae Pee 7. Bes rer noe “. RAS a APSA uae or i So Seed ee ras Mei ae 
pits 6 keg, Sa ane ak ed ~ era tee TL ar ear nS oF Pye FARIA sot) aN gr ee 
3 ae eo 2k is = Aw Bis eae ’ Ay ae 7 en 3 
bo a cere Bye fey PR ‘ Je dint B woe AAS) AR oe 
NAC SEASONS ee eC RG! BOP ee Aa PDO Oe : 


t ff - / 


Pst hee, po ary Ree 


312 EVIDENCE FOR DEFENDANTS. 


85 Cross-Int. Didn’t you know when you swore, in answer to the 
seventy-ninth question, that Philipp Reis had shown “that a dia- 
phragm at the other extremity of the line responding to the vibra- 
tions of an electro-magnet, should copy the motions of the trans- 
mitting diaphragm with sufficient accuracy to transmit intelligible 
speech,” that there was no Reis machine shown in any ot the pub- 
lications to which you have referred, in which there was a diaphragm 
at the other extremity of the line responding to the vibrations of 
un electro magnet? 

A. I used the word diaphragm inadvertently, in so far as it 
means a circular elastically supported armature. The Reis electro- 
magnetic receiver is, so far as I know, or have ever heard, unless an- 
ticipated by Holcomb, the original type of all the electro-magnetic tel- 
ephone receivers. ITrefer,in the order of their supposed invention, to 
those of Holcomb, Van der Weyde, Drawbaugh, McDonough, Elisha 
Gray and Bell ; being the instrument which has been commonly called 
the Bell receiver. The Reis-Legat receiver, asa telephonic instrument, 
contains, [ believe, the essential elements or equivalents of all of 
these. The cireular diaphragm, being an improvement simply, but 
an equivalent in its mode of action to the elastically supported and 
expanded armature of the Reis-Legat receiver. The broad plank, 
which forms at the same time the lever and a part of the armature, 
considered as a vibrating apparatus, is the equivalent, for telephone 
purposes, of the diaphragm, causing the air in its neighborhood to 
vibrate audibly, as is done by the diaphragm. When I spoke of 
the diaphragm at the receiving end of the line, I intended this 
equivalent expanded, elastically supported receiving armature of the 
Reis-Legat electro-magnetic receiver. The vibrating wooden plank 
of the Reis-Legat receiver is vibrated by the iron of the armature, 
just as the wooden diaphragm of the Exhibit Defendants’ Receiver 
is vibrated by the goose-neck extension of the magnet of the Ex- 
hibit Defendants’ Receiver, or in a manner corresponding thereto. 


I make this referencc toshow that the vibrating body, or diaphragm, 


may be of wood. 

86 Cross-Int. Then you mean to say, do you, that the Legat re- 
ceiver could be substituted for the so-called Bell receiver in the 
telephone, and produce the same effect; the one being the equiva- 
lent of the other? 

A. Not quite so conveniently, the circular diaphragm being an 
unprovement on the plank of the Reis-Legat machine; but I have 
heard the Reis-Legat receiver talk admirably, and if it were put in 
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w box against the wall, or the sound otherwise enclosed and concen- 
trated, it could be used practically as a substitute for the receivers 
having a circular diaphragm, though not probably quite so good. 

S7 Cross-Int. If f understand your cighty-fourth answer, you 
mean to say, in substance, that Reis discovered what is now known 
in substance as the microphone telephone, which he described as a 
civeuit breaking apparatus, and that he probably left it to scientitic 
men and others whom he addressed, to make the necessary adjust- 
ments and arrangements for converting if into a microphone trans- 
mitter, because such adjustments and arrangements were obvious 
enough to any man of science, and need not be described? 

Now, I find that in the next article from which you quote, pub- 
lished in 1865, as proof that Reis had invented the microphone tel- 
ephone, this is stated about it: “ The apparatus of Reis is indeed a 
“ telephone, but not a phonic telegraph. The only means of trans- 
‘ mitting song and speech, and this only from moderate distances, is 
“ the old and well-known speaking tube. But the experiment of Reis 
“can always be classed with the most beautiful and interesting of 
‘school experiments ; and as the means for producing it are sim- 
“ple, the apparatus of Reis will surely soon find its way even into 
“ moderately endowed institutions.” This publication also occu- 
ples about ten pages of the book devoted largely to imstructions 
how to use the instrmnent, and it shows an apparatus of Reis’ con- 
struction to which is attached a telegraph apparatus, so that the 
operators at the two ends may connnunicate with one another tele- 
eraphically. Now, how do you explain it, that when Reis described 
a talking telephone, to be operated microphonically, yet five years 
afterwards such a publication as the one you have quoted to prove 
your theory, should have appeared in Germany as an exhibition of 

teis’ invention, which repeats his circuit breaking invention ex- 
actly, but does not say anything about the microphonic invention, 
and which informs the world that a speaking tube is the only way 
of transmitting speech to a distance, notwithstanding the Reis 
apparatus which you now swear is described as a talking apparatus. 
And doesn’t it make you somewhat doubt the truth of your state- 
ment, that the Reis publication described a microphone telephone? 


Adjourned till June 20, 1884, at 10:50 A. M. 
J. A. WELCH, 
Special Examiner, 
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29 Wat Srrerr, NEw York, ? 
June 20th, 1884, 10.50 A. M. 4 
Met pursuant to adjournment. 


Adjourned by consent of counsel till June 24, 1884, at LL A. M. 
J. A. WELCH, 


Special Examiner. 


29 WALL Srreer, New York, ? 
June 24th, 1854, 11 A. M. = 4 


Met pursuant to adjournment. 


Present—Mr. Dickerson, for complainants; Mr. Prckuam, for 


defendants. 


(ROSS-EXAMINATION OF Mr. CHANNING, RESUMED BY Mr. DICKERSON : 
87 x-Int. being read to witness : 


A. My reference to the article from Pisco’s Acoustic Apparatus 
was merely a reference to the figure of the cubical box transmitter 
contained therein. LT understand this to be the article referred to 
in the question. The writer of the article apparently had a very 
poor Kelis instrmment and did not know how to use it. It has no 
value except as an account of somebody's failure and of somebody's 
conclusions drawn from a failure. A negative result of this kind 
certainly would not influence my opinion of facts positively reported 
hy other witnesses, and of the facts of my own observation. 

88 x-Int. Will you be good enough to point out to the Court 
what other witnesses, before 1876, pointed out that Reis had dis- 
covered or constructed or operated a telephone in which a micro- 
phone transmitter, as distinguished from a cirewt-breaking trans- 
mitter, was used ? 

A. I do not understand that either Pisco or any other witness 
referred to a microphone, which [ suppose is a word of recent intro- 
duction ; but the thing itself, as IT have already stated, is the agent 
and method by which the current is varied in all delicate adjust- 
ments of the Reis transmitters. 

89 x-Int. Who before 1876 pointed out how the Reis apparatus 
would operate, otherwise than by making and breaking the circuit 
at each vibration ; or that by dehcate adjustment it could be made 
to operate by varying the strength of current without breaking it ? 


a 


| 
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A. Ido not know that it was specifically so pointed out by any 
one, but it is a necessary inference from Reis’ expressed purpose of 
transmitting the sounds of speech and of his reference to the results 
attained. 

90 x-Int. Now explain to the Court why it is a necessary infer- 
ence from Reis’ expressed purpose of transmitting the sounds of 
speech and of his reference to the results obtained that he must 
have invented, constructed and operated a transmitter which varied 
the strength of current without breaking it ? 

A. I consider it a necessary inference, where articulation was at- 
tained to a greater or less extent, that the circuit or current was not 
broken at each vibration, in the sense which has been referred to. 
of an alternate make and break. IT used the word “ varying” the 
current in the sense of microphone transmission, which, as IT have 
stated, from a very careful study, probably includes minute arrests 
and reversals of the current in the course of a single vibration. 

91 x-Int. Then you mean to say, do you, that microphone trans- 
mission, as now understood, in fact means an Interruption of the 
current, or as Reis puts it in his article when deseribing his opera- 
tions: “ The current traversing the strip is broken. * * * In 
this way each sound wave causes a breaking and closing the cireuit?” 

A. I do not know how the very complex subject of microphone 
transmission is understood in the sense of general agreement. It is 
a subject still under discussion ; TI have already stated in detail iy 
reasons for believing that the elements of articulation in microphone 
transnussion may be introduced by minute interruptions within the 
limits of a single vibration. This is not the kind of interruption of 
current referred to by Reis in the quotation contained in the ques- 
tion. 

92 x-Int. Does Reis anywhere describe or suggest the kind of in- 
terruption which you think possibly may exist in what is known as 
microphone transmission, as forming any part of the process used 
by him in forming his apparatus? 

A. He does not discuss it all, so far as I know. 

93 x-Int. You have told the Cowt about an apparatus which you 
suy is a circuit-breaker, and which is made to say “ hello” by 
turning a crank. Do you wish the Court to infer that therefore 
microphone transmission is done by circuit-breaking? 

A. [should prefer to say that LT believe it may be done by cir- 
cuit-breaking, making the distinction between the momentary 
break of the circuit m the course of a single vibration and the mak- 
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ing and breaking of the circuit in alternate vibrations. I think va- 
riations of the current by pressure and other causes producing 
change of resistance at the point of contact of two electrodes may 
produce much, perhaps all, of the effects of articulation. I am in- 
clined to believe that actual articulation by the microphone is due 
mainly to the sudden and violent changes disclosed im Professor 


Blake’s diagrams of the motion of the diaphragm, and in Professor 


Meyer’s diagram of the resultant curve of six harmonic sounds. 
Taking the latter as an example, I notice in what would be each 
single vibration of the diaphragm four momentary reversals of mo- 
tion. The effect of these would be so overpowering upon the tele- 
phone that I believe no other variation in the motion of the dia- 
phragm during a single vibration would have any chance to be 
heard. I therefore consider these to be the elements of articula- 
tion contained in the resultant curve ¢ (2 These arrests and re- 
versals of motion may, L believe, be produced by the microphone by 
exceedingly small interruptions of current. In the case of magneto 
transmission the same elements of articulation in the motion of the 
diaphragm would produce reversals of current or ‘ pulsations” and 
not “ undulations,” as defined in patent number 174.465. 

94 x-Int. Then isn’t it true that the magneto transmitter and 
the microphone transmitter operate substantially alike in the effect 
which they produce upon the current; that is, when the vibrations 
of the diaphragm are violent the current is violently affected and 
thereby imitates the action of the air vibrations producing the 
sound ? 

A. Yes, substantially alike in that effect. 

95 x-Int. And isn’t it also true that in the magneto transmitter 
the reversals of the movement of the diaphragm, whether those are 
momentary in the course of a whole vibration or at the end of a 
whole vibration are followed by a reversal of the current on the 
line, and of necessity a stoppage of the current at the instant of 
reversal, just as the air particles in their pendulous swing stop and 
are reversed either momentarily in the course of a single swing or 
at the end of cach swing; whether you call that action undulatory 
or by any other name you may choose to invent ? 

A. The resemblance holds in so far as the diaphragm is able to 
copy the motions of the air. I think the best observations show 
that the Giaphragm never takes up or reproduces the greater part 
of the small vibrations due to composite sounds. 


. 4 
# 
YL P f/f 


DEPOSITION OF WILLIAM F. CHANNING. 317 


96 x-Int. And does the diaphragm of the microphone trans- 
mitter differ in this respect from the magneto ? 

A. It does not. 

97 x-Int. Now suppose a rectiugular block of carbon about three 
inches square and about an inch thick laid upon another similar 
block, having the faces m contact plane and ground together so as 
to be polished, and suppose a battery current to be passed into one - 
/ of those blocks and out of the other, having a Bell receiver in 
‘= circuit. Now, supposing the blocks laid upon a table, with their 
>» ~ planes of contact horizontal, and a person with his mouth directly 
above the upper block to speak to it man ordinary voice, which 
will be heard at the receiver. Would you say that that telephone 
operated by diminishing and increasing the resistance of the circuit 
merely, or that this apparatus did in fact break the cireuit by 
minute breaks ? 

A. The mere fact that the contact is of plane or polished 
surfaces does not settle at all the question of what may be called 
electrical contact, and varies it but little or only quantitatively from. 
the same question as to the contact of two rough pieces of carbon. 
The multiplication of the points of contact is a elnef difference. 
Supposing the voice to be heard, it might take place through any 
, of the causes of variation or Interruption referred to. Pressure 

i] would probably be a prominent one. 

i 98 x-Int. Then you mean to swear, do you, that in your opinion, 

i, "a under the circumstances stated, the block of carbon weighing about 

is three-quarters of a pound would probably jump up, when spoken 

e to, and break the electric current momentarily ? | 

| - A. We are speaking of motion so exceedingly small that the 
phrase “jump up” might be misleading. The recoil from the 
pressure of each vibiation may be an effectual mterruption of the 
current. 

99 x-Int. Do you mean to say that m your opinion, in the 
supposed case the current is broken by the separation of the 
electrodes? J do not ask you what may be true, but whether you 
believe it is true ? 

| A. In those exceedingly small spaces which we ordinarily call 
i contact, mean the space between the opposing surfaces of the 
electrodes, it is very difficult to tell what passes. There is reason 
| to believe that an exceedingly thin intervening film of air is a con- 
ductor. There is uncertainty therefore as to what constitutes inter- 
ruption. IT have no doubt that parts of the opposing surfaces of 
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electrodes in process of transmission are undergoing interruption 
and renewal of the cireuit, very much as if they were mdependent 
conductors; and I think that in the great crises of vibration the 
effect of general interruption probably takes place. 

100 x-Int. Won’t you answer the question; which is, whether 
you believe that the three-quarter pound of carbon, when spoken 
to under the cireumstances mentioned, does in tact separate itself 
from the opposite block, so that the electric current ceases 
to flow ? i 

A. Supposing speech to take place under those circumstances, 
while IT have no positive belief in the matter, I think mterruption 
is likely to take place. IT think the matter of the weight of the 
block has comparatively little to do with it, the weight being sufli- 
cient to keep the two in contact. 

101 x-Int. That is, in your opinion, when this three-quarters of 
a pound of carbon is spoken to, it will so far separate itself from 
its opposite electrode as that the current cannot flow across the 
evap. Do you really believe that to be true? 


A. If the voice moves this mass of carbon, or the particles of 


Which it is composed, the coneussion of each vibration, for all that 
for any one knows to the contrary, may be sufficient to interrupt 
the electric eurrent in the almost infinitessimal spaces which we 


are considering. The whole matter, however, is largely one of 


supposition. 

102 x-Int. I repeat the question, and I do not ask you for your 
suppositions, and I do not assume that the voice moves the block 
of carbon. LT only ask whether you believe it to be true, that when 
that block of carbon is spoken to, it actually separates itself from 
the-underlying electrode so far that the electric current will not 
flow through that joint ? 

A. I have no positive Aworw/e/ge or belief in the matter. 

105 x-Int. Haven't you a positive belief that the variation in 
question produced by the air waves beating on the earbon 
block are entirely sufficient to account for the variations in’ the 
electric current resulting in the transmission of speech; with- 
out assuming that this three-quarter pound block recoils so far as 
to break the eurrent ? 

A. ‘The variation of pressure produced by the air waves may 
include interruption among its effects, and I do not assume 
necessarily that the mass of the three-quarter pound block is lifted 
ina recoil which might break the eurrent. 
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104 x-Int. Won't you answer the question; which is as to your 
behef ? | 

A. Yes; with the explanation of pressure, which I have just 
C1ven. 

105 x-Int. Do you mean by that to say that you believe it to 
be trne that the variations of pressure are not sufficient to account 
for the transmission of speech under the circumstances mentioned, 
unless those variations include among their effects the actual break- 
ing of the electric current, whether that rupture is occasioned by 
the recoil of the block or by some mysterious and unexplained 
phenomenon? 

A. I do not. 

106 x-Int. Isi’t it desirable in microphone transmitters to so 
construct and adjust them that the electric current will not be 
brceken when the diaphragm is spoken to, and are there not various 
patents taken for devices for the avowed purpose of preventing such 


rupture? 
A. It is desirable there should be no makes and breaks oecupy- 
ing the space of a single vibration of the diaphragm. Various de- 


vices are used, patented and unpatented, to prevent such breaks. 
This does not apply to the lesser arrests or reversals of motion, 
which, T think, are concerned in the funetion of articulation. IT will 
add, for the sake of accuracy, that in the class to which the Exhibit 
Defendants’ Transmitter belongs, the microphone action seems to 
consist in innumerable makes and breaks ; the ageregate effect of 
which is the abrupt changes represented in the tracings of Professor 
Blake. 

107 Cross-Int. Do you mean to say, for the sake of accuracy or 
otherwise, that microphone transmitters produce the abrupt changes 
represented in tracings of Professor Blake, and that magneto trans- 
mitters do not produce such abrupt changes? 

A. I do not. 

108 x-Int. In the defendants’ transmitter there are sixteen 
independent paths by which the current may flow ; any two of which 
being on opposite sides of the apparatus are sufficient. Is not 
that so? 

A. I think a larger number is better, and I have understood 
that they have gradually increased the number which they have em- 
ployed. 

109 Cross-Int. But any two on opposite sides of the centre are 
sufficient for the transmission of speech, are they not? 


A. They are. 
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110 x-Int. And isn’t it certain that the multiplication of these 
paths, standing as they do at varities of angles to the horizon, im- 
creases the probability that they will be one uninterrupted con- 
ductor, and diminishes the probability of a circuit breaking? 

A. Where the contacts are so loose and so exceedingly imper- 
fect, it seems to be an advantage to have as many makes and breaks 
as possible. By increasing the number of pieces there is better con- 
tact when made, and, I think, a probability of more contacts and 
more continuous contact. 

111 x-Int. But if the object was to make the imstrument a 
circuit breaker, that object would be counteracted by increasing the 
number of spokes, would it not? 

A. Yes, if by circuit breaker is meant the making and breaking 
of the cireuit at each vibration. 

112 x-Int. And if the object was to make and break the cir- 
uit at any other time than at the end of each vibration, wouldn't 
that object be as certainly counteracted as in the other case, by in- 
creasing the number of spokes and thereby increasing the number 
of independent channels for the flow of the current, so that im 
order to interrupt the flow of the current at all, all of the contacts 
must at the same time be broken? 

A. In my previous answer I did not refernecessarily to breaking 
the cireuit at the end of each vibration. As regards minute articu- 
lating interruptions of the current within the limits of a single 
vibration, it will be a matter of experiment to ascertam when the 
precise point was reached of copying by the microphone such inter- 
ruptions of circuit. It might be more aecurately accomplished by 
a smaller or larger number of spokes. An increase of the number 
of spokes would, in general terms, increase the continuity of the 
current. 

115 x-Int. Is it a matter of experiment to say whether or 
not an increase of spokes in this apparatus would diminish or in- 
crease the probability that the electric current would be ruptured 
during the transmission, whenever or howeyer that rupture should 
take effect? 

A. An increase of the number of spokes would diminish the 
probability of rupture of the electric circuit. 

114 x-Int. I notice im your account of your experiments 
with the different Reis apparatus you give no account of any ex- 
periment, as far as I see, in which you used any transmitter and re- 

ceiver that are found described as pairs in any of the articles. Did 
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you omit to state any such fact, if it existed, or did you make no 
such trial? 

A. J used one or more Reis transmitters incombination with one 
or more Reis receivers. I took no particular pains in pairing them 
or in specially assorting them. 

115 x-Int. As you have expressed very positively several 
‘opiuions on patent law, during this examination, I should like to , 
know whether, as you understand the patent law, you supposed 
when you made those experiments, a patent could be defeated by 
selecting one part of an apparatus found in one publication and 
uniting it with another, part of another apparatus found im 
another publication, in order to show that the invention was there- 
by anticipated? 


Objection, that the patent law knowledge of the witness is 
not material. 


A. I do not think that the supposition entered my mind 
at all. 

116 x-Int. LT also observe that your Reis cubical box trans- 
mutter had “a serap of carbon on the contact point,” when you ex- 
permented with it. Did you think that if you put that scrap of 
earbon on the contact pomt you were following Reis’ description 
and repeating his experiment; and didn’t you know that you were 
introducing a valuable element into the machine for which you had 
no warrant in the publications, and which you were trying to prove 
to the Court you were making a talking apparatus? 

“A. L put a serap of carbon weighing probably not more than one 
or two grains on the platinum point of one of the Reis transmitters 
in one or two experiments, for the purpose of showing how little 
was necded to make a perfect speaking telephone of such trans- 
mitter in combination with the Reis-Legat receiver. I did not 
know nor believe that it was described by Reis as part of his tel- 
ephone, but I knew that I was introducing, to that extent, a new 
and valuable element. 

117 x-Int. Why didn’t you try the experiment with Reis’ appa- 
ratus as constructed and operated as described by him in his report 
to the Physical Society at Frankfort, in 1861, and which you 
have. testified, in this case, exhibited a successful microphone tel- 
ephone? 

A. So far as L remember, and so far as T understand the question, 
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Ll employed the apparatus as described by him, excepting as to the 
talking adjustment which he must have used in obtaining articulate 
speech and which is not referred to in the article in question. 

118 x-Int. The apparatus referred to in that article consists of 
a cubieal block of wood, with a diaphragm at one end of the conical 
hole bored through it, and a spiral known as the needle receiver, a 
drawing of which is found in the Reis-Pisco Article. Now, did you 
use that combination without any alteration or changes, and were 
you enabled to hold up a conversation through it? 

A. [remember experimenting with those instruments as de- 
scribed, [ cannot separate the results in my memory from the re- 
sults of other experiments detailed in my direct examination. 

119 x-Int. Was the block transmitter just like the drawing 
inthe Reis publication im all respects, or were there some addi- 
tions to 1t? 

A. It was, to the best of my knowledge. 

120 x-Q. Could you transmit an utelhgent sentence through it? 

A. Without referring to my direct examination, I cannot answer 
whether I did or not. T will add that IT consider it the best of the 
Reis transmitters. 

121 x-Int. Do you consider that pair to constitute the best tele- 
phone of all those deseribed in the Reis publications? 

A. I consider the bored block and the Reis-Legat receiver to be 
the best Reis telephone. 

122 x-Int. Where do you find in the publications any statement 
that that combination constitutes a telephone? 

A. I don’t know of any such specific statement. 


Adjourned till June 25th, 1884, at 11 A. M. 
J. A. Wrebcn, 


Special Examiner. 


29 Want Srreer, New York, ) 
June 25th, 1884, 11 A. M. 4 


Parties met pusuant to adjouanment. 
Present—Mr. Dickerson, for complainants. 
Mr. Preckuam, for defendants. 


125 x-Int. In your direct examination you say that ‘ the theory 
of Reis repeatedly stated is the copying by the receiving instrument 
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of the vibrations communicated by the transmitting imstrument.” 
Now isn’t it the theory of Reis, repeatedly stated, that the effect 
proposed to be propuced is by making and breaking the electric 
current at each vibration of the transmitting Gaphragin? 

A. The theory of Reis to which I refer, is expressed in the fol- 
lowing extracts from the article by Plilpp Reis, pubhshed m the 
yearly report of the Physical Society at Frankfort-on-Main, LS60—1 : 
“The extraordinary results in the field of telegraphy have probably 
‘often raised the question if it might not be possible to transmit 
“speech itself to a distance.” * * *  “ How mdeed could a sin- 
‘ole instrument produce the combined effect of all the organs oceu- 
“pied in human speech? This was always the cardinal question ; 
“finally [ got the notion of putting the question in another way— 
“how does our ear appreciate the totality of vibration produced by 
“the organs of speech, all simultaneously active? Or more gener- 
“ ally—how dowe appreciate the vibrations of several simultane- 
“ously sounding bodies?” * * * ‘What our auditory nerve 
‘ perecives, is then, simply the action of a force comme within the 
“range of consciousness and this force can be represented both as to 
“duration and magnitude by a curve, graphically. Let « + represent 
“any given time and the curve above the line condensation (_), 
the curve below the Jine rarefaction (—), then any ordinate raised 
“from the end of any abscissa will represent the degree of conden- 
sition, at the time represented by its base, in) consequence of 


. 


which the dium of the ear vibrates. 
(4 /; 


6s 


“our car can under no circumstances appreciate more than can be 
“represented by the curves, and this indeed is entirely sufficient to 
“ove us a clear perception of any sonnd or any combination of 
sounds. 

‘Tf several sounds are produced at the same tine the conduct- 
“ane medimn is subjected to the influence of several simultaneous 
“ forees, and the two following laws will hold good: If the forces 
“act in the same direction, the amplitude is proportional to the sum 
‘of the forces. If the forces act im opposite directions, the apli- 
tudes are prodortional to the differences of the opposing forces. 
“Tf, for example, in the case of three sounds, we draw the curve 
‘of condensation of each separately by a summation of the ordi- 
“nates of corresponding abscissas, we can determine new ordinates 


r 
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and develop a new curve, which might be called the combination 
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“curve. This represents exactly what our car perceives of three 
‘simultaneous sounds.” * 

“As soon then as it is possible to produce, anywhere and in any 
‘manner, vibrations whose curves shall be the same as those of any 


c 
e 


sounds or combinations of sounds, we shall receive the same in- 


. 
. 


pression as that sound or combination of sounds would have pro- 
duced. With the above principles as a foundation, T have suec- 
“ceeded in constructing an apparatus with which Tam enabled to 


r 
A 


“ yeproduce the sounds of vibrating instruments, and even to a cer- 
“ tain extent the human voice.” se 

“ Hitherto it has not been possible to reproduce human speech 
with a distinctness sufficient for every one. The consonants are, 
for the most part, reproduced pretty distinctly, but the vowels as 
yet not in an equal degree.” 

Also the following extract from the Reis-Legat article, published 
in the Journal of the German-Austrian Telegraph Association, v. 9, 
p. 125, 1862: 

“The apparatus described hereafter offers the possibility of pro- 
“ ducing these vibrations in every manner desired, and by the use 


. 
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“of galvanic electricity it is possible to evoke, at any distance, 
‘ vibrations corresponding to those which have been so produced, 
“and in this way to reproduce at any place the sounds which have 
‘“ been generated at another place.” 

After describing the construction and operation of the Reis- 
Legat instruments the report continues : 

‘In consequence of this operation, an alternate demagnetization 
“and magnetization of the clectro-magnet of the apparatus, Fig. 4 
“ Bis produced, resulting from the condensations and rarefactions 
‘of the air in the tube «7 4 of the apparatus, Fig. 4 A, and thus vi- 
“ brations corresponding to the vibrations of the membrane in the 
“ transmitting apparatus are induced in the armature of the magnet. 
“ But the plate 7, attached to the armature, communicates those 
“ corresponding vibrations of the armature to the air surrounding 
‘the apparatus, Pig. 4 B, which accordingly transmits the vibra- 
‘“ tions so produced to the ear of the listener.” 

It will be seen from the above quotations that the theory of Reis 
as to sound and its electrical transmission is the copying by the 
recelving instrument of the vibrations communicated by the 
transmitting instrument, anticipating substantially the theory of 
sound and its so-called undulatory transmission contained in Let- 


ters Patent No. 174,465 of A. Graham Bell. 
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The quotations IT have just made from the article of Deis “ On 
Telephony by Means of the Galvanic Current” apply to the whole 
eround of the transmission of speech or of music, by any action of 
which his instruments are susceptible. The quotation from Legat 
follows a statement of the operation of the Reis-Legat instruments, 
which he described as making and breaking the clectric current at 
each vibration of the diaphragm. This was a theory of Kelis sev- 
eral times stated concerning the operation of his instruments ; but 
even if it was a mistaken explanation of his, or intended by him to 
apply to all uses of his instruments, it cannot affect them actual 
operations when transmitting speech. 

124 x-Int. Isn’t there a substantial and radical difference in the 
mode of operation and in the effect produced between two instru- 
ments for the transmission of sound, one of which makes and 
breaks the electric current at each sound wave, and the other of 
which maintains a closed circuit unbroken and transmits sound by 
controlling the electrical current as it flows, so that its undulations, 
or vibrations, or pulsations (by whatever name you choose to 
describe its action) shall correspond with approxbnate accuracy to 
the vibrations, or pulsations, or undulations of the air which beats 
upon the diaphragin? 

A. There is an immense difference between such instruments. 
My answer referred to the substantial agreement between Reis and 
Bell as to the theory of sound and its electrical transmission. 

125 x-Int. You have sworn in your 123d answer, as I understand 
it, that Reis in lis publications anticipated the so-called undulatory 
transmission contained in Bells patent, by describing that mode of 
operation in his printed publications. As this is the first time, to 
my knowledge, that any expert in any of the trials has made that 
assertion, and as it is a fact of great Importance, if it be true, [ask 
you to point out in those publications a single sentence in which it 
is stated that speech may be transmitted by the mode specified in 
Bells patent, whether you use the language of Bell’s patent to ex- 
press that mode or whether you adopt the expression that the 
streneth of the current must vary continuously and as nearly as 
may be in simple proportion to the velocity of a projectile of air 
engaged in constituting the sound, which is Sir William Thomson’s 
statement of the operation? 

A. I stated in my answer to the 123d) cross-interrogatory that 
the theory of Reis, as shown in preceding extracts, anticipated 
substantially the theory of sound and its undulatory transmission 
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es 


in the Bell patent, and not that Reis anticipated the special 
method used by Bell of electrically copying by the receiving 


SSR Sarees 


instrument the vibrations communicated by the transmitting mstru- 
ment. 

126 x-Int. Now, point out to the Cowt one word in the Reis 
pubheation suggesting that the electrical impulse was to have any 
other character than that of the electric telegraph, in which the cir- 
cult was made and broken alternately, or that while the current 
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was flowing between the breaks it was to be modified or controlled 
In any way whatever? 

A. I do not know of any specific statements of that kind. The 
oxtracts which I have made are full of suggestions that the electric 
current was employed by Reis for copying by the receiving 
iistrument the sound vibrations communicated by the transmitting 
1 strument. 

127 x-Int. Point out any one suggestion out of those of which 
you say these articles are full, which indicates or suggests that the 
electric current, while flowing shall be controlled to correspond with 
the motion of the air waves. I do not ask for any specific statement 
to that effect, but for a hint or suggestion of that kind? 

A. I quote the following statement of Reis from the extracts 
which I have already given. 

Preceding the description of his bored block transmitter, which 
I know by experience to be, when in good condition, a perfect artic- 
wating transmitter, and in immediate connection with this descrip- 
tion, he says: ‘ As soon thenas it is possible to produce anywhere 
and in any manner, vibrations whose curves shall be the same as 
those of any sounds or combinations of sounds, we shall receive the 
same impression as that sound or combination of sounds would have 
produced.” | 

I also quote from the Reis-Legat article already referred to, the 
folowing: “ An alternate demagnetization and magnetization of 
the electro-magnet of the” (receiving) “ apparatus, Fig. 4 Bis pro- 
duced resulting from the condensations and rarefactions of the air 
in the tube « + of” (transmitting) “ apparatus, and thus vibrations 
“ corresponding to the vibrations of the membrane in the transmit- 
‘“ ting apparatus are induced in the armature of the magnet. But 
“ the plate ¢ attached to the armature communicates these corre- 
‘sponding vibrations of the armature to the air surrounding the 


6 


. 


apparatus Figure 4 B, which accordingly transmits the vibrations 
‘so produced to the ear of the listener.” 
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This is the statement of the general principle of the electrical 
transmission of sound, or of the theory of its transmission in the 
Reis telephone, and the best statement of it with which I am 
acquainted. It follows, as IT have already taken care to state, 
Legat’s description of a special make and break operation of the 
apparatus. 

128 x-Int. And don't vou know it to be true that that best state- 
ment known to you of Reis’ operation by Legat is a perfectly exact 
statement of the mode of operation of an ordinary Morse key and 
sounder, so far as the electrical operation is concerned? That is, 
when the circuit is made and broken at the transmitting end, there 
is an alternate demagnetization and magnetization of the electro- 
magnet of the Legat receiver, which is substantially a Morse 
sounder? 

A. That best statement known to me was not of Reis’ operation 
by Legat, but of the general principle of the clectrical transmission 
of sound or of the theory of its transinission in the Reis telephone. 

129 x-Int. Then T repeat the question. Is not that best state- 
ment of the theory of the transmission of sound in the Reis tele- 
phone a rigorously exact statementof the theory of the transmission 
of signals by the Morse telegraph; which is, that the circuit Is made 
and broken at the transmitting end, and an alternate demagnetiza- 
tion and magnetization of the electro-magnet, in the apparatus, 
Figure 4 B, (which is substantially an ordinary Morse sounder) is 
produced? 

A. It is not. In the first place the receiving apparatus Figure 
4 A, which is the Reis-Legat electro-magnetic receiver, is not sub- 
stantially a Morse sounder, as it carries a ‘ plate,” so named in 
the above extract, for the purpose of communicating the vibrations 
of the armature to the air surrounding the apparatus. It is not a 
rigorously exact statement of the theory of the transmission of 
signals by the Morse telegraph, as the Morse key has no relation to 
telephonic condensations and rarefactions of the air, which may or 
nay not result in making and breaking the circuit. 

130 x-Int. Is it not exactly true, that so far as the electrical 
action is concerned, the Legat receiver is an ordinary Morse sound- 
er, and could be substituted on a telegraph line to perform the work 
of a sounder, without any change whatever in its construction, and 
that the addition of the plate, as it is called, to the armature lever 
of the Morse sounder does not alter its electrical or magnetic action 
at all? 
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A. As far as its electro-magnet and simple armature is concerned, 
it might be used as a sounder, as almost any other clectro-magnet 
and armature might. The character of its adjustments would, in 
my opinion, make it exceedingly difficult, if not ordinarily tmpossi- 
ble, to use it as asounder. J give this merely as an opinion from a 
momentary examination, without experiment. 

131 x-Int. Isu’t the Morse sounder a combination of an electro- 
magnet, a suspended armature, an adjustable retractile string to 
hold the armature back until the magnetic force attracts it, and a 
stop or stops to limit the vibration of the armature? If the Morse 
sounder has any other parts than those, tell what they are? 

A. A Morse sounder is variously constructed; [ should say that 
it generally had two adjustable stops to limit the motion of the 
armature in both directions. Also these stops are so connected 
with resonant metallic supports as to give a sharp report of the to- 
wnd-fro movement of the armature. All of these may not be essen- 
tials to the Morse sounder. 

152 x-Int. Won't you answer the question, which is this: Is not 
the ordinary Morse sounder composed of an electro-magnet (like a 
win the Legat receiver,) a suspended armature suspended opposite 
the poles of the electro-magnet generally suspended from above, as 
in the Legat receiver, an adjustable retractile spring, generally made 
of a spiral wire, attached at one end to the armature lever, and at 
the other to a thumb screw, by which it may be slackened or tight- 
ened, one or two adjustable stops, similar to the adjustable stop / 
in the Legat receiver, whose function it is to limit the vibration of 
the armature and lever: the whole arranged upon a suitable base- 
board and supports for maintaining the parts in their respective posi- 
tions. If you deny that these are the parts and the arrangements 
of an ordinary Morse sounder, then tell the Court what 1s super- 
fluous or what is needed in order to truly describe that instrument? 

A. In answer to cross-interrogatory 151, LT enumerated parts not 
mentioned therein. In answer to cross-interrogatory 152, I should 
say that these were the parts generally included in the Morse 
sounder. 

155 x-Int. Are any other operative parts essential; if so, name 
them? 

A. I do not think of any others. 

134 x-Int. Has not the Legat receiver that same combination of 
parts, arranged relatively in the same manner with addition thereto 
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of the extension of the armature lever above the pivot of suspen- 
sion? 

A. I should say that it lacked one of the armature stops, which 
1 think is essential to give one of the sounds of the sounder, though 
this May be obtained possibly i priictice by SOMLE equivalent, 
which I do not find in the Reis receiver. The Reis receiver also 
has not, L think, the system of solid metallic supports to which I 
have before referred. 

IT should say generally that it had the same combination of parts, 
with these exceptions. 

155 x-Int. Isn't it necessary in the Legat receiver to have some 
stop to arrest the vibration of the armature towards the magnet? 

A. Nothing more than the spring that is usually provided. 

136 x-Int. And you think, do you, that that thing would operate 
without any stop to Innit its vibration towards the magnet? 

A. [have heard it talk exceedingly well with nothing but the 
spring to limit the motion of the armature toward the magnet, as 
represented in “ Fig. 4 B,” already referred to. 

157 x-Int. Was the armature in contact with the magnet at that 
time? 

A. It was not. 

138 x-Int. Was it in contact with the back-stop? 

A. The plate which carries the armature was strongly in contact 
with the back-stop, by the action of the spring. 

139 x-Int. Under those ciremustances, the strength of the cur- 
rent wasn’t sufficient to overcome the spring; wasn’t that true? 

A. Certainly. 

140 x-Int. Was that the operation described in the Legat article : 
and don’t you know that it was not? 


Adjourned till June 27th, S54, at 11 A. M. 
J. A. WereLcH, 


Special Examiner. 
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29 WaLL Street, NEw York, ? 
June 27,1884, 11 A.M. § 


Met pursuant to adjournment. 
Present—Mnr. Dickerson, for Complainants, Mr. Peckuam, for 
Defendants. 


CROSS-EXAMINATION OF WuLLIAM FE. CHANNING CONTINUED BY Mr. 
DICKERSON: 


140 x-Int. Read to witness. 

A. I understand that that arrangement of magnet and armature 
is exactly that described in the Reis-Legat article, which states that 
the motion of the lever ¢ with the armature is regulated by means of 
the screw / and the spring g. All my preceding references from the 
Reis-Legat article are from the Exhibit Translation in the Spencer 
Record. 

141 x-Int. You have sworn that when you tried your experiments 
with the Legat receiver, ‘‘the plate which carries the armature was 
strongly in contact with the back-stop by the action of the spring,” 
and that “under those circumstances the strength of the current was 
not sufficient to overcome the spring.” 

Now, I ask you whether you don’t know that that condition of 
the apparatus when in operation is not the condition of operation 
described in the Legat article? 

A. By the word “ overcome’ 
strength of the current was not sufficient to force the armature into 
contact with the magnet against the operation of the spring. Not 
of course that the current was insufficient to vibrate the armature in 
its position opposite the poles of the magnet. The armature in this 
case is the equivalent of the diaphragm in the modern magneto re- 
ceivers, Which is elastically held in front of the pole of the magnet, 
free to vibrate, but not subject to sufficient magnetic force to bring 
it into contact with the magnet. 

142 x-Q. You swore that “the plate which carries the armature 
was strongly in contact with the back-stop by the action of the 
spring,” when you tried your experiments. Now was that true or 


3 


in my answer, T meant that the 


not? 

A. It was true. The back-stop is what is called in the quotation 
made by me above, “the screw /.” This back-stop, or screw /, bears 
on the elastic armature lever or plate so high up as to allow to the 


armature and plate wmple freedom of vibration. 
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143 x-Int. Then, as you understand the operation described in 
the Legat article, it was not the intention to vibrate the plate at the 
lower cnd of which the armature is attached areund the centre of 
suspension, in the manner of the pendultn, its motion being regu- 
lated by means of the screw / and the spring g, but it was to screw 
the plate hard up against the stop and not permit it to vibrate in the 


manner of a pendulum. Do you mean to tell the Court that that is 


your understanding of that operrtion Jegeribed in the article? 
A. The operation 6)? thie Lider TUN na fever vy! eos closerpbed 

in the article, seems to me capt)! oniv oue coustrnction. Ve 

lever plate which carrics the wanative is suspended in the mannes 
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of a pendulwin, and its motion is regulated by a stop, or screw, and 
awspring. It is not tree to vibrate ike a pendulum, and the theory 
of its vibration involves two solid points of contact and one clastic 
point. The two solid bearings or points of contact are near the cen- 
ter of the elastic lever plate and do not interfere with the vibrations 
corresponding to articulate sounds, any more than the solid circum- 
ferential contact of the diaphragm plate in the modern forn of re- 
celver. 

144 x-Int. Won’t you answer the question specifically, yes 
or no, without an argument or a Comparison with the Bell instru- 
ment, which is this: Do you mean to swear that, in your opinion, 
the operation of the receiver described in the Legat article is, that 
the plate should be stramed up against the stop / by the screw and 
spring, so that in operation the plate should not come away from 
the stop in the manner of the pendulum, but shouldremain strained 
up hard against it? 

A. I cannot answer the question without qualifying some of its 
terms. The only way, in ny opinion, in which the stop / can regu- 
late the motion of the lever plate, 1f it is to act constantly, is by re- 
sisting the action of the spring; and itis, therefore, my opinion that 
the lever plate must be strained against the stop / by means of the 
spring with sufficient force to hold it in position there. 

145 x-Int. IT haven't asked you your opinion on the question 
how the stop can regulate the motion of the lever plate in order to 
make the instrument perform what you heard it do with your pres- 
ent knowledge of the subject. The question is a very simple one, 
and Task an answer, yes or no. Does that article instruct the user 
of the apparatus that the plate and armature are not to swing to- 
and-fro with «a motion limited by the stop in one direction, but tha’ 
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he is to strain up the plate against the stop so that it cannot move 
away from it when in use, and use it in that condition? 

A. The question as asked seems to me a very complicated one, 
and insusceptible of an answer, ves or no. 

The instruction given to the user of the apparatus by the de- 
scription and accompanying figure is, that the lower part of the 
plate and armature are to swing to and fro with a motion limited by 
the stop, and that the user is to draw up the plate against the stop, 
so that it will not move away from it when in use. This I believe 
to be a correct statement. 

146 x-Int. Point out to the Court where that mstruction 1s given, 
and quote the language that gives it? | 

A. [ think it is shown in the Fig. B, to which IT have referred, 
and also in the words which I have already quoted, namely, that 
the motion of the lever with the armature is ‘“‘ regulated by means 
of the screw / and the spring ¢.” 

The whole quotation is this: “ The lever ¢ with the armature is 
‘suspended from the standard 4 in the manner of «a pendulum, its 
‘“ motion beme regulated by means of thescrew / and the spring q.” 
The figure and those words together seem to me to leave no doubt 
of the method of operation. 

147 x-Int. In the apparatus which you made and in’ which 
the armature 4 was strained up against the stop, about how far was 
the armature set from the face of the magnet? 

A. LT cannot remember with any accuracy. I should say it was 
as near to the magnet as it could conveniently be without being 
drawn in contact with it by the magnetic force. Probably the ar- 
nature was nearer to the one pole than to the other. 

148 x-Int. Did the armature touch one pole? 

A. It did not, unless accidentally. 

149 x-Int. Was the armature as much as a sixteenth of an 
inch from one of the poles in its normal condition? 

A. I should think so. 

150 x-Int. Was it an eighth of an inch from it when ad- 
justed tor work? 

A. I should think not, generally. 

151 x-Int. In the drawing the retractile spring,as IT measure 
it, is represented as one inch long, the drawing being one-third of 
natural size, which please verify and say whether I am correct. If 
not, give the trne length of that spring, the drawing representing a 


scale of one-third? 
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A. It is about one inch in length; possibly an inch and one six- 
teenth. 

152 x-Int. Now, will you be good enough to tell the Court 
howa spiral spring is to be constructed more than an inch long to hold 
back an armature less than an eighth of an inch from the face of the 
magnet, which would permit that magnet to draw the armature a 
part of the way towards the face of the magnet and then arrest it; 
and where, in that article, you get the instructions to make such a 
spring? IT ask this question in view of the Jaw, that the magnetic 
force increases as the squares of the distance between the armature 
and the magnet diminish, and that any movement of the armature, 
however slight, will enormously increase the attractive force. When 
you answer this question, tell the Court whether, in the electric art, 
you know of any apparatus in use in 1862 in which any such ad- 
justment of a spring an inch long controlling an armature less than 
an eighth of an inch from the magnet is made, and what that instru- 
ment was? 

A. A spiral spring for such a purpose would be made more or 
less stiff, according to the magnetic force which it would have to re- 
sist, and according to the extent of the vibration required of the ar- 
mature. In this case, the spring is necessarily very rigid. The 
degree of rigidity of a spring, in the case of a figure representing an 
electro-magnetic apparatus, so far as [T know, is always inferred froin 
the drawing and the description of the general operation of the ap- 
paratus. I do not remember ever to have seen instructions relative 
to the precise character of such a spring beyond such mformation. 
There are no instructions in this article to make sucha spring. I 
do not remember the particular length of any springs in any appar- 
atus in 1862. The vibrations of the armature in this case are ex- 
ceedingly minute in comparison with the distance between the ar- 
mature and the poles of the magnet. 

153 x-Int. Now, don’t you believe it to be true, that, mm an ap- 
paratus such as shown on that drawing, with a spiral spring more 
than an inch long, and the movement of the armature less than an 
eighth of an inch, if the attractive force were sufficient to elongate 
the spring and bring the armature nearer to the magnet in the first 
instance, it would be stong enough, by reason of its enormous In- 
crease, to carry the armature to the face of the magnet? 

A. Not necessarily. As answered before, those .vibrations are 
excessively minute compared with the distance between the arma- 
ture and the poles of the magnet; so that the merease of force, 
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within the limits of a vibration, is not so very great; and also the 


attraction between the armature and the magnet is not continuous, 
but intermittent, allowing the spring to counteract the momentary 
force of the magnet. Practically, T know that under such cireum- 
stances, and with an instrument so constructed and adjusted, the 
arinature vibrates freely under the influence of the magnet to and 
fro, without being drawn into contact with it. 
154 x-Int. As Tread your direct examination, you did not use 
the entire apparatus described in the Legat Article, but only the 
receiver in connection with some other sort of transmitter. Now, 


did you use five cells of battery on that receiver, as shown in the 
drawing, to charge the electro-magnet? Or did you use a weaker 


{ 
| 


battery power? 

A. Ido not see in the record of the experiments in ny direct 
examination a statement of the. number of cells employed. In the 
course of the experiments we used different nmnbers, sometimes 


4 


tive, sometimes less, and [ think sometimes more. 


155 x-Int. But, in any case, when you were not talking to the 
transmitter, the full power of the battery was upon the electro-mag- 
net; was it not? The current flowing and the magnet being satu- 
rated? 

A. The cireuit at such time was complete, the electrodes being 
in contact. 

156 x-Int. Under those circumstances, the element of the minute 
duration of the current not existing, wasn’t the spring strained up 


so hard that the armature could not go to the magnet? 
A. It was. 
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157 x-Int. Under those cirenmstances, did the magnet draw the e 
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jos \-but. “Phen, tsat it certain that the proportions of that 
spring must have been very different from those shown in the draw- 
ing, and that such a spring as was there used was made on purpose 
to produce that sort of effect? 

A. Tsee no reason why the proportions of the spring should be 
at all different from those shown in the feure, and do not under- 
stand it to have been so, unless accidentally. 
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159 x-Int. If the armature moved to and tro, did you ascertain 
how much? 

A. My only means of ascertaining was by comparing the vibra- 
tion by the sense of touch, with that of the ferrotype diaphragm in 
the ordinary receivers, the extreme excursion of which I believe is 
stated by Prof. E. W. Blake at five one-thousandths of an inch. I 
do not think the vibration of the armature in the Reis-Legat re- 
ceiver exceeds that of the ferrotype diaphragm. 

‘a , 160 x-Int. Was its motion visible at all? 

A. Ido not think I ever saw it move, except when it flew up to 
the magnet under just the same circumstances that the ferrotype 
diaphragm ‘flies up to its magnet; that is, when the instrument is 


out of adjustment. 

161 x-Int. But you think, do you, that when the author of the 
article wrote that “'The lever 7 with the armature, is suspended from 
the standard 4 in the manner of a pendulum, its motion being regu- 


lated by means of the screw / and spring g, he meant to inform the 
world that the center of suspension, in the manner of a pendulum, 
was to be used as a straining point for a lateral thrust, and that the 
motion of this armature, suspended in the manner of a pendulum, 
was to be an invisible movement, and that the serew / was not for 
the purpose of stopping the swing of the pendulum in one direc- 
tion, but was to be a straining point only, over which the armature 
lever was to be strained so that the magnet could not overcome the 
power of the spring and make the armature lever swing away from 
the stop in the manner of a pendulum? 

A. I doubt if he had any such meaning. I think he meant 
merely that the armature was suspended in the manner of a pendu- 
lum, but that he did not mean that it swung as a pendulum, its mo- 
tion being regulated by means of a stop and of a spring strong 
enough to prevent any but excessively minute vibrations. 

162 x-Int. If those ideas which you have expressed as the in- 
tention of the writer of this article are not contained in the two 
and a half lines which I have quoted, are they contained anywhere 
else? If so, point them out? 

A. I think those ideas which I have expressed are the obvious 
meaning of the two and a half lines referred to in the question, 
taken in connection with the figure B, to which they directly apply, 
and in connection also with this quotation: “Thus + ‘brations cor- 
“ vesponding to the vibrations of the membrane in the transmitting 
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in the Bell patent, and not that Reis anticipated the special 
method used Iy bell of electrically copying 1) the recelving 
instrument the vibrations communicated Ly the transmitting lnstru- 
bent, 

126 x-Int. Now, point out to the Court one word in the Reis 
publication suggesting that the electrical impulse was to have any 
other character than that of the electric telegraph, in which the cir- 
cuit was made and broken alternately, or that while the current 
was thowing between the breaks it was to be modified or controlled 
in any way whatever? 

A. I do not know of an. specific statements of that kind. The 
Xtracts which | have made are full of suggestions that the electric 
current was employed by Reis for copying by the receiving 
iistrument the sound vibrations communicated by the transmitting 
| strument. 

127 x-Int. Poimt out any one suggestion out of those of which 
you say these articles are full, which mdicates or suggests that the 
‘lectric current, while flowing shall be controlled to correspond with 
the motion of the air waves. I do not ask for any specific statement 
to that ettect, but for a hint or suggestion of that kind? 

A. «3 quote the following statement of Reis from the extracts 
Which I have already given. 

Preceding the description of his bored block transmitter, which 
| know by experience to be, when in good condition, a perfect artic- 
lating transmitter, and in immediate connection with this descrip- 
tion, he says: “* As soon thenas it is possible to produce anywhere 
and in any manner, vibrations whose curves shall be the same as 
those of aby sounds or combinations of sounds, we shall receive the 
sale Hnpression as that sound or combination of sounds would have 
produced. ” 

l also quote trom the Reis-Legat article wlready referred’ to, the 
ftollowme: “ An alternate demagnetization and magnetization of 
the electro-magnet of the” (receiving) “ apparatus, Fig. 4 Bis pro- 
duced resulting from the condensations wud rarefactions of the air 
tT the tube ah of” (transmitting ) i apparatus, anal thus vibrations 
; corresponding to the vibrations of the membrane in the transimit- 


. 


ting apparatus are induced in the armature of the magnet. But 
* the plate attached to the armature conlnunicates these corre- 
‘ sponding vibrations of the armature to the air surrounding the 
; apparatus hicure 4 B, which according |y transmits the vibrations 
‘so produced to the ear of the listener.” 
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This is the statement of the veneral principle of the electrical 
transmission of sound, or of the theory of its transmission in the 
Reis telephone, and the best statement of it with which T am 
acquainted. [t follows, as | have already taken care to. state, 
Legat’s description ofa special make and break operation of the 
apparatus. 

128 x-Int. And don't you know it to be true that that best state- 
ment known to you of Reis’ operation by Legat is a perfectly exact 
statement of the mode of operation of an ordinary Morse key and 
sounder, so far as the electrical operation is concerned? That is, 
when the circuit is made and broken at the transmitting end, there 
is an alternate demagnetization and magnetization of the electro- 
magnet of the Legat receiver, which is substantially a Morse 
sounder? 

A. That best statement known to me was not of Reis’ operation 
by Legat, but of the general principle of the electrical transmission 
of sound or of the theory of its transmission in the Reis telephone. 

129 x-Int. Then I repeat the question. Is not that best state- 
ment of the theory of the transmission of sound in the Reis tele- 
phone a rigorously exact statement of the theory of the transmission 
of signals by the Morse telegraph; which is, that the cireuit Is made 
and broken at the transmitting end, and an alternate demagnetiza- 
tion and magnetization of the electro-magnet, in the apparatus, 
Figure 4 B, (which is substantially an ordinary Morse sounder) 1s 
produced? 

A. It is not. In the first place the receiving apparatus Figure 
4 A, which is the Reis-Legat electro-magnetic receiver, is not sub- 
stantially a Morse sounder, as it carries a “ plate,” so named in 
the above extract, for the purpose of communicating the vibrations 
of the armature to the air surrounding the apparatus. It is not a 
rigorously exact statement of the theory of the transmission of 
signals by the Morse telegraph, as the Morse key has no relation to 
telephonic condensations and rarefactions of the air, which may o: 
may not result in making and breaking the cirenit. 

130 x-Int. Is it not exactly true, that so far as the electrical 
action is concerned, the Legat receiver is an ordinary Morse sound- 
er,and could be substituted on a telegraph line to perform the work 
ofa sounder, without any change whatever in its construction, and 
that the addition of the plate, as it is called, to the armature lever 
of the Morse sounder does not alter its electrical or magnetic action 
at all? 
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of the extension of the armature lever above the pivot of suspen- 
sion? | 

A. L should Say thitt it lacked one of the armature STODS, 
l think Is essential! to CLV rie i thie somos if th sont r. thous 
this may be obtained possibly in practice by ser LViul 
which I do not tind 1n the Reis recelvel Phe Reis receiver also 
h; is not, [ think. the sVstelm Of solic rie tillie - } >} rTS to w hike l) | 
hi. e before referred. 

I shouid say generally that it had the same combination of parts. 
with these exceptions. 

155 x-Int. Isn't it Hecessary in the Leent receiver to have sor 


st au to arrest the vibration of the armature tow ares thre rushed cat 
A. Nothing more than the spring that is usually pros icled 
156 x-Int. And you think, do you, that that thing would operat 


without any stop to Limit its vibration towards the magn 

A. I have heard it talk exceedingly well with nothing but 
spring to limit the motion of the armature toward the Waeonet 
represented In * Fig. ‘a already referred to. 

137 x-Int. Was the armature in contact with the miaene®l ai 
time? 

A. It was not. 

138 x-Int. Was it in contact with the back-stop? 

A. The plate which carries the armature was strongly in contact 
with the back-stop, by the action of the spring. 

139 x-Int. Under those circumstances, t 
rent wasn't sufficient to overcome the spring: wasnt tha 

A. Certainly. 

140 x-Int. Was that the Cope ration describ din th 
and don’t you know that it was not? 


Adjourned till June 27th, Iss4, at 11 A. M 
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29 WALL STREET. NEW YOrK, ? 
June 27,1884, 1] A. M. 4 


Met pursuant to acjournment. 


Present—Mr. DICKERSON, for Complainants, Mr. PECKHAM, for 


Defendants. 


(CROSS-EXAMINATION OF Wuritiim F. CHANNING CONTINUED BY MR. 


DICKERSON: 


140 x-Int. Read to witness. 

A. IT widerstand that that arrangement of magnet and armature 
is exactly that described in the Reis-Legat article, which states that 
the motion of the lever + with the armature 1s regulated by means of 
the screw / and the spring (j. A my preceding references trom the 
Reis-Legat article are from the Exhibit Translation in the Spencer 
Record. 

141 x-Int. You have sworn that when you tried your experiments 
with the Legat receiver, “‘ the plate Which carries the armature was 
strongly in contact with the back-stop by the action of the spring,’ 
and that ‘‘ under those circumstances the strength of the current was 
not suthcient to overcome the spring. 

Now, L ask vou whether vou dont know that that condition of 
the apparatus When in operation Is not the condition of operation 
described in the Legat article? 

A. By the word “overcome” in Vy aliswer, I meant that the 
strength of the current was not sufficient to force the armature into 
contact with the liagnet aviinst the operation of the spring. Not 
of course that the current was insuffics nt to vibrate the arliature in 
its position opposite the poles of the Inaghet. The armature in this 
case 1s the equivalent of the diaphragm in the modern Iagneto re- 
ceivers, Which is elastically held in front of the pole of the magnet, 
free to vibrate, but not subject to suthcient magnetic force to bring 
it into contact with the magnet. 

142 x-(J. You swore that * the plate Which carries the armature 
Was strongly In contact with the back-stop by the action of the 
spring,’ when you tried vour experiments. Now was that true or 
not? 

A. It was true. The back-stop is what is called in the quotation 
mace by me above, “the screw /.”> This back-stop, or serew /, bears 
on the elastic armature lever or plate sO high Up as to allow to the 


armature and plate ample freedom of vibration. 
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145 x-Int. Then, as vou understand the operation described 
the Legat article, it was not the intention to vibrate thi poicite av Chie 
lower ena ot Which the arlnaeture is) attached around the centre of 
SUS] )¢ SION, in the Ianner of the pencruluin, Its motion by ine’ revu 
lated DV means of the screw / nuit the sprig 7 but it Wats TO screw 
the plate hard up Nt the stop nd not prerriuit it to vibrate in thi 
manner of a pendulum. Do vou mean to tell the Cour it that 
vour understanding of that oper ; 

A. The operatio! +t thi 
in the article, seelus tu Ine ¢ i} 


lever plate which Cuablics thi tem lire 


of a pendulum, and its motion is res ted lv a st 
a spring. It is not free to vibrate Like a rreepoetapbuay 


ot its vibration Involves two solic por Ts OF COltact 
point. The two solid hearmes aor poluts Ol contact atre tear thy 
ter of the elastic lever plate anid do het interfere \\ ith tiie \ idorsatpooy 


corresponding to articulate sounds, any more than the solid cir 


ferential contact of the diaphragm plate In the modern form of rr 
celver. 

144 x-Int. Wont you abliswer the question specifically Vi 
or no, without an argument or a COMPariIsoy with the Bell instre 
ment, which 1s this: Do you wea} t© SWenl that. Wy Soul CapPEELIOd 
the operation ot the recelve I deseribed 11) the Levat article is, that 
the plate should be strained up against the stop / by the screw and 
spring, so that in operation the plate shoud not come away 
the stop in the manner of the pendulum, but should remain strained 
up hard against it? 

A. I cannot answer tli question without qualifying some Of ibs 
terms. The only way, in my opinion, in which the stop / can regu 
late the motion of the levei plate, if itis to act constantly, is ' 
sisting the action of the spring; and it is, therefore, my opinion th 
the lever plat must be strained against thi stop / Dy dues of thi 
spring with sufficient force to hold it iT position thier 

145 x-Int. J haven't asked you your opinion on the question 
how the stop can regulate the motion of the leves plate in order to 


make the instrument perform what you heard it do with your pres 


ent knowledy of the sulbye ct, Phe question ims aA Veé - Shap yt ‘ohie 
and J ask ah aAnWnSsSWe!. Ve Ss OF 310. Dc > this ait r Pst riied thie tiss¢') 
of thr apparatus that thie priaate nud HPAL cil bicot Lo) oe Wilit La) 


and-fro with a motion Limited by the stop in one direct 
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within the limits of a vibration, is not so very great; and also the 
attraction between the armature and the magnet is not continuous, 
but intermittent, allowing the spring to counteract the momentary 
force of the magnet. Practically, I know that under such cireum- 
stances, and with an instrument so constructed and adjusted, the 
armature vibrates freely under the influence of the magnet. to and 
fro, without being drawn into contact with it. 

154 x-Int. As IT read your direct examination, you did not use 
the entire apparatus described in the Legat Article, but only the 
receiver in connection with some other sort of transmitter. Now, 
did you use five cells of battery on that receiver, as shown in the 
drawing, to charge the electro-magnet? Or did you use a weaker 
battery power? 

A. Ido not see in the record of the experiments in my direct 
examination a statement of the number of cells employed. In the 
course of the experiments we used different numbers, sometimes 
tive, sometimes less, and I think sometimes more. 

155 x-Int. But, in any case, when you were not talking to the 
transmitter, the full power of the battery was upon the electro-mag- 
net; was it not? The eurent flowing and the magnet being satu- 
rated? 

A. The circuit at such time was complete, the electrodes being 
in contact. 

156 x-Int. Under those circumstances, the element of the minute 
duration of the current not existing, wasn’t the spring strained up 
so hard that the armature could not go to the magnet? 

A. It was. 

157 x-Int. Under those circumstances, did the magnet draw the 
armature a part of the way from its normal position, and not all the 


way, the spring preventing, and there being no limited time; which 


Was one of the rensons you gave tm your former answer why the 
magnet dad not overcome the | | 

L ft undoubtedly didi: the aitermmnitted attraction, in the ease of 
vibration. being iv one re; ay the armature should not be 


ij x-Int. Then, isn't it certain that the proportions of that 
spring must have been very different from those shown in the draw- 
ing, and that such a spring as was there used was made on purpose 
to produce that sert of effect? 

A. I see no reason why the proportions of the spring should be 
at all different from those shown in the figure, and do not under- 
stand it to have been so, unless accidentally. 
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159 x-Int. If the amature moved to and tro, did you ascertain 
how much? | 

A. My only means of ascertaining was by comparing the vibra- 
tion by the sense of touch, with that of the ferrotype diaphragm in 


the ordinary receivers, the extreme excursion of which I believe is 
stated by Prof. E. W. Blake at five one-thousandths of an inch. J 
do not think the vibration of the armature in the Reis-Legat re- 
ceiver exceeds that of the ferrotype diaphragin. 

160 x-Int. Was its motion visible at all? 

A. I do not think I ever saw it move. except when it flew up to 
the magnet under just the same circumstances that the ferrotype 
diaphragm ‘flies up to its magnet; that is, when the instrument is 
out of adjustment. | | 

161 x-Int. But you think, do you, that when the author of the 
article wrote that “The lever 7 with the armature, is suspended from 
the standard #4 in the manner of a pendulum, its motion being regu- 
-lated by means of the screw / and spring 7, he meant to inform the 
world that the center of suspension, in the manner of a pendulum, 
was to be used as a straining point for a lateral thrust, and that the 
motion of this armature, suspended in the manner of a pendulum, 
was to be an invisible movement, and that the screw / was not for 
the purpose of stopping the swing of the pendulum in one direc- 
tion, but was to be a straining point only, over which the armature 
lever was to be strained so that the magnet could not overcome the 
power of the spring and make the armature lever swing away from 
the stop in the manner of a pendulum? 

A. I doubt if he had any such meaning. I think he meant 
merely that the armature was suspended in the manner of a pendu- 
lum, but that he did not mean that it swung as a. pendulum, its mo- 
tion being regulated by means of a stop and of a spring strong 
enough to prevent any but excessively ninute vibrations. 

162 x-Int. If those ideas which you have expressed as the in- 
tention of the writer of this article are not contained m the two. 
and a half lines which I have quoted, are they contained anywhere 
else? If so, point them out? 

A. I think those ideas which I have expressed are the obvious 
meaning of the two and a half lines referred to in the question, 
taken in connection with the figure B, to which they directly apply, 
and in connection also with this quotation: “Thus vibrations cor- 
‘“ responding to the vibrations of the membrane in the transmitting 
‘“ apparatus are induced in the armature of the magnet.” 


elf ee Oe ou" ——— 
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163 x-Int. Will you show the Court what there is in the draw- 
ing to suggesi to any one that the armature and its lever are not to 
vibrate to and fro in the manner of a pendulum, swinging upon the 
tine black line representing the support at each make and break of 
the cireuit, the magnet pulling the armature in one direction and 
the spring in the opposite direction when the circuit is broken, but 


that that fine black line represents a fixed point against which the 


lever is to be strained sidewise, and tlic sto / represents straiming 
point against which the lever is to we cons'.ntly strained, and not 
an adjustable stop to arrest the backward swing of the armature 
when the magnet is discharged. Point out i). peculiarities which 
an electrician would see in that drawing to in vicate that that arma- 
ture is not a swinging armature as it is In ve!eys and sounders gen- 
erally? 

A. The drawing itself, figure B, without any description or state- 
ment of its operation, might not give to an electrician any definite 
idea of the way in which it was to be used; but an electrician, having 
the deseription before him; and the statement of the effects to be 
produced, even if limited to the quotations already made, would see 
that if the stop / was intended to limit the free swing of the arma- 
ture, it would have been placed near the armature end of the lever 
nd not near the axis of suspension, allowing a sufficient length of 
the elastic lever plate to vibrate beneath it, in correspondence to 
the vibration of the membrane in the transmitting apparatus. 

164 x-Int. Then you mean to swear, do you, that that drawing by 
itself would not suggest to an electrician a definite idea that the 
armature was a swinging armature in the manner of a pendulun, 
and that when the stop usual in such instruments is nearer to the 
suspension axis.than to the armature, in the ratio of seven to eleven; 
which is the case in that drawing; an electrician would infer that a 
swinging armature was not intended in that instrument? 

A. My answer was, that the drawing itself, taken alone, might not 
vive to an electrician any definite idea of the way in which it was 
to be used. I did not say that it would not. I think the inference 
which I have stated in a previous answer, would be made by an 
electrician under the conditions stated. 

165 x-Int. Wont you answer this question: Suppose that draw- 
ing were to be shown to you, as an electrician, without any further 
instructions as to its objects or uses, wouldn’t you infer that that 
Was a swinging armature in the manner of a pendulum? And if 
you deny that, point out to the Court what peculiarity of that 
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drawing would lead you to believe that the armature was not to be 
visibly moved, but was to be strained up to the stop? 

A. If I should have seen this drawing before the time of the 
telephone I should have been puzzled by the broad lever plate, by - 
the sounding box under it, and by the position of the stop /. I 
think after the time of the telephone that I should have got some 
idea of its use, in the manner which I have stated, though I am not 
certain that I should have done so. 

166 x-Int. Before 1876, if you had seen that drawing, wouldn't 
you have inferred that the armature was a swinging one, after the 
manner of a pendulum and of the relays in common use at that 
time? 

A. Possibly, I should. 

167 x-Int. Don’t you believe you would ? 

A. I think it probable that I might; but I do not think it 
certain. 

168 x-Int. Considered as an instrument in which the cireuit is 
to be made and broken at each air-wave, and with the effect of. 
transmitting pitch, and not intensity as that word is used in the art, 
is not that receiver with a swinging armature after the manner of a 
pendulum an entirely effective instrument? 

A. Before answering this question I would hke to qualify my 
answer to the two previous questions. Before 1876, I am contident, 
on further reflection, that [should have inferred that the instrument 
shown in the drawing had an armature motion similar to the relays 


then in use. 
In answer to cross-interrogatory 168 [I should say yes, for com- 
mon telegraphic purposes, but not for the purposes and uses de- 


scribed in the Reis-Legat article. 


Adjourned till July 1, 1884, at 11 A. M. 
J. A. WELCH, 


Special Examiner. 


29 WALL STREET, NEW York, ? 

JuLy 1, 1884, 11 A. M. § 

Adjourned, by consent of counsel, till July 2, 1884, 11 A. M. 
J. A. WELCH, 


Special Examiner. 
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29 Wart STREET, NEw York, ) 


Kk, 
Juty 2, 1884, 11 A. M. § 


Met pursuant to adjournment. 


| Present—Mr. Dickerson, for complainants: Mr. PEckKHaMm, for 


| defendants. 


| CROSS-EXAMINATION OF Mk. CHANNING RESUMED BY Mk. DICKERSON. 
| 168 x-Int. The witness further answers this question as follows: 

A. The instrument will be effective in the sense of being opera- 
‘tive, but not necessarily in the sense of being usefully operative. 
| 169 x-Int. Wouldn’t it be operative to reproduce the exact num- 
ber of the original vibrations of the air-waves which at each con- 
densation opened the circuit and at each rarefaction closed it ? 

A. It might do that, but it could not produce the effects described 
in the following extract from the article, namely: “ In consequence 
‘of the imperfection of the appar:us at this time, the minor differ- 

‘ences of the original vibration are distinguishable with more diffi- 
culty that Is, the vowel sounds appear more or less incdistinet,— 
‘inasmuch as each sound depends not merely upon the number of 
‘vibrations of the medium, but also upon its condensation and 
‘rarefaction. This also explains why chords and melodies were 
‘transmitted with marvelous accuracy in the practical experiments 
‘ hitherto made, while single words in reading, speaking, ete., were 
‘less distinctly recognizable, although even in these the inflections 
‘ of the voice, as in interre ration, exclamation, surprise, calling, etc., 
‘* were clearly reproduced.” 

L70 x-Int. Won't you answer the question; which is, whether it 
would not produce those effects? 

A. I think it would depend entirely on the rapidity of the 
original vibration of the atr-waves. - While acting as a single arma- 
ture, it could reproduce tones, of a low pitch, but not musical 
sounds of a high pitch, or articulate sounds. 

L71 x-Int. Fix the number of vibrations at which it would not 
operate, as you understand it? , 

A. It would be the merest guess-work, how an instrument. which 
seems to me to be clearly made for the transmission of delicate and 
rapid vibrations, can be made to work in a manner for which it is 
not mechanically adapted. 


172 x-Int, It is not the merest olless-work, however, 1s it, that if 
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that Instrument operated in the Lethe’ ofa pendulurn, it certainly 
would not transmit intens ity? 

A. I do not know why it should not. 

173 x-Int. Then, if it would transmit intensity, as well as pitch, 
when operating as a pendulum, it would be capable of transmitting 
articulate speech, would it not? 

A. Not unless it were capable of sufficiently rapid vibration. 
From my analysis of resultant harmonic curves, and from my ob- 
servation of Mr. MceDonough’s rheotome transmitter, [ believe that 
articulate speech may be transmitted by sounds varying simply im 
pitch and intensity. I do not intend to exclude other methods of 
transmission. 

174 x-Int. But, in order to transmit articulate speech, the ne 
strument must be capable of transmitting Intensity ; must it not? 
Or, do you think that articulate speech can be transmitted by piteh 
alone? > 

A. 3 think that articulate speech requires at least pitch and in- 
tensity. In MceDonough’s rheotome transmitter, I think, the effect 
of varying intensity is obtained by varying the length of the make 
and break of the circuit wheel, producing greater or less intensity 
of magnetism. It is only in this sense, which makes pitch really 
include intensity, that [ should say that articulate sound could be 
produced by pitch. I would note, however, this exception: Helm 
holtz makes the vowel sound of the German u, or English oo, to 
consist of a single pure tone of pitch, b flat, I believe. 

175 x-Int. But you wouldn’t call an instrument that would sound 
b flat a talking machine, would you? 

A. Not exactly; but Helmholtz offers the tuning fork, which 
produces that tone, as his apparatus for reproducing that vowel 
sound. 

176 x-Int. And you wouldn't call a circuit breaker that can be 
made to sity “hello,” or a doll that when squeezed will say “ papa,” 
a talking machine, would you, any more than you would call 
tuning fork a talking machine because it could pronounce a yvowe! 

A. I think I should, but I shouldn't confound under the same 
designation an electric rheotome transmitter with the talking doll. 

177 x-Int. If this Reis transmitter was constructed to operate 
with a strained-up armature, as you have sworn, it would produce 
its effect, at whatever angle it happened to stand, wouldn't it, there 
being no pendulum to take care of in the operation ; just as the 


na 
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Bell receiver with a constrained armature sounds equally well, at 
whatever angle it stands? 

A. Regarded as an acoustic apparatus, with a vertical support 
resting on the sounding box, and with a long, broad, light lever, 
more or less influenced by gravity, I think it would operate best in 
its normal position, but that it would operate fairly well in any 
other position. 

178 x-Int. What has the long broad lever to do with the opera- 
tion at all, when the armature is constrained so that it cannot yield 
to the attraction of the magnet visibly, and the invisible vibration 
is below the stop /? | 

A. The vibration extends through the whole of the armature 
lever. It has two points of rigid support at the centre, with both 
ends free to vibrate; simply reversing the conditions of the dia- 
phragm in the modern telephone, which is held either by two rigid 
points of attachment at the periphery, as in the patent of A. Graham 
Bell of January, 1877, or is held i gidly throughout the whole ex- 
tent of the periphery, allowing the centre to vibrate. 

179 x-Int. But wouldn’t it operate just as well, whether that vi- 
brator were exactly perpendicular or slightly inclined? 

A. I do not know, but I should judge not quite as well. 

180 x-Int. Explain the position which that armature should be 
screwed up to in order to work properly and why there is any such 
position required, when the whole thing is to be strained up so that 
it cannot move visibly? 

A. I had reference chiefly to the vertical position of the support 
in reference to the sounding-board. With that exception, I think, 
it would operate equally well in any position, supposing the weight 
of the lever plate and armature above and below the two points of 
central support to be equal. 

181 x-Int. Explain to the Court why the support should have to 
be exactly perpendicular, in order that the sounding board might 
work to the best advantage, if you know any such reason as that? 

A. If it was tipped to one side it would strain unequally the thin 
cover of the sounding box and thereby impair its action. 

182 x-Int. And you think, do you, that the leveling screws, with 
which that apparatus is provided for adjusting the perpendicular, 
were put there to prevent the thin top of the sounding box being 
strained by the apparatus being out of perpendicular, and not for 
the purpose of meeting the requirements of an armature mounted 
after the manner of a pendulum and delicately adjusted? 
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A. I think they were put there for the purpose of.support with 
some reference to horizontal position, as is very commonly the case 
with electro-magnetic apparatus requiring no precise adjustment of 
level. Although in the description the armature lever is ordered to 
be made as long as possible, I see in figure B that the lower part of 
the lever carrying the armature must be heavier than the upper. 
In that case, the adjusting screws on which it stands might supple- 
ment, though far less powerfully, the adjusting screw v in its con- 
trol over the armature and lever. 

183 x-Int. By which you mean, as I understand it, that those 
leveling screws are to assist the retractile spring and adjusting 
screw, in controlling the armature, so that when it is strained up in 
position, the magnet shall not be able to overcome the retractile 
spring and drag the armature towards itself; which assistance is 
due to the difference between the ordinary level found in tables on 
which this instrument may be supposed to stand, and the more ac- 
curate level which these adjusting screws would enable the operator 
to obtain or to destroy? 

A. I do not think that is my meaning. Their action would be 
exceedingly sh¢ht and almost inappreciable, in my opinion, in either 
of the supposed uses of the instrument. 

184 x-Int. In the apparatus you used was there a sounding box, 
and was the rear end of the magnet attached as shown in the 
drawing? | 

A. It was, to the best of my belief. 

185 x-Int. Don’t you know that in an apparatus like that, with- 
out any regard to the end of the armature lever projecting up into 
the air, the action of the magnet itself, when worked by a micro- 
phone transmitter, will cause that apparatus to sound in unison with 
the varying undulations of electricity along the wire? 

A. If reference is made to the position of the magnet on the 
sounding box, I should say that it was placed where it would pro- 
duce the least possible effect, though undoubtedly it communicates 
some. vibrations to the sounding box. 

186 x-Int. Question repeated. 

A. Yes, more or less. 

187 x-Int. Don’t you know that it would do so more, and not 
less, and that, under those circumstances, it can transmit speech ? 

A. I think with this apparatus it would do so less and not 
more, and that. ot course, it contains the capacity of transmitting 


speech, 
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4 188 x-Int. Don’t you know that, without regard to the project- 
ing plate in the air, that apparatus, when worked with a microphone 
transmitter, will transmit speech ? 

A. The magnet without the armature will undoubtedly transmit 
speech, but in this apparatus I think maudibly. 

189 x-Int. Did you ever try it with the upper end of the plate 
left off, above the point of suspension ? 

A. I never did. I only tried it as represented in Figure B. 

190 x-Int. Did you try the entire apparatus, or only the receiver | 
described in that article ? | 
: A. Ido not remember whether I tried the entire apparatus in | 
my experiments with Professor Brackett; but I tred the Legat | 
transmitter and receiver successfully together at the house of Pro- 
fessor Morton, at Hoboken. That is, to the extent of hearing 
several words through them. 


e 


191 x-Int. When you were trying those experiments with Pro- 
fessor Brackett, on the faith of which you have sworn that this 
} article described a receiver not operating in the manner of a pen- 
: dulum, but operating in the manner of the Bell receiver, why didn’t 
4 you try the only combination which that article describes as pro- 
ducing its results ? 


A. I do not remember whether I tried that precise combination 
or not? 

192 x-Int. But how long after January, 1878, did you entertain 
the opinion that Professor Bells discovery was unique and com- | 
plete, the greatest, perhaps, of modern science applied co the arts ; 
when did you change that opinion, and what were the circum- | \ 
stances that led you to change it? Was that change due to any- . 
thing personal to yourself in connection with Professor Bell or the 
Bell Company, or to some other cause ; and if so, what? 

‘A. On or about the 18th of January, 1878, I called at the office 
of the Western Union Telegraph Company in search of Mr. Edison, 
who had recently brought out his phonograph. Going to the room 
of Mr. George B. Prescott, the author of the well known works on 
electricity and the telephone, I was introduced by him to Mr. 
Elisha Gray. From Mr. Gray I heard the story of the presentation 
of his caveat on the same day with Professor Bell’s application for 
his patent of March, 1876. I was also introduced at the same time 
to Protessor Dolbear, but the long conversation that ensued was 
chiefly with Mr. Prescott and Mr. Gray. From them I received 
statements of fact which, if credited, deprived Mr. Bell of his title 
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to the invention of the speaking telephone. Myr. Prescott had 
heard that I had made the first hand telephone, and asked me _ to 
allow the Western Union Telegraph Company to patent it, bearing 
all expenses, and to pay me for it. I declined, stating to him that 
I had promised Mr. Bell to hand over to him the results of all my 
telephone experiments. Mr. Prescott’s reply was very nearly this : 
If I can prove to you that Professor Bell has stolen the whole from 
Mr. Gray and Professor Dolbear, won't you decide differently? I 
gave no answer, but the conversation made so great an impression 
that I communicated almost immediately with Mr. Chauncey Smith, 
Mr. Bell’s attorney, expressing my anxiety to be entirely just both 
to Professor Bell and to Mr. Gray, but, if I remember right, with- 
drawing an offer which, I think, I had made to Mr. Smith to patent 
the hand telephone, as a friendly act to Mr. Bell, until I should be 
satisfied to whom the invention was due. | 

Shortly after this time Professor Bell’s English lecture ap- 
peared, in which he appropriated certain things as his own which J 
supposed originated with myself. On this point again I consulted 
Mr. Chauncey Smith, and wrote to Professor Bell without receiving 
any direct answer. 

This is the extent of any personal difference between myself and 
Professor Bell. It has had no influence upon my opinion in the 
controversy between Mr. Bell and Mr. Gray, or with Mr. Dolbear, 
| or Edison, except in so far as it Impressed me with Professor Bell's 
| disposition to exaggerate his own claims to invention. I did not 
become aware until afterwards of the complete anticipation by Reis 
of the discovery of the speaking telephone. 
| 193 x-Int. Won't you tell the Court at what date you clianged 
the opinion which you entertained in January, 1878, that Professor 
Bell’s invention was the greatest, perhaps, of modern science ap- 
plied to the arts? Was it at that conversation with Prescott, or 
was it at some subsequent date ? 

A. My opinion as to the greatness of the discovery never 
changed. My feeling with regard to Professor Bell’s part in the 
discovery changed gradually as I learned the facts of previous dis- 
covery and invention by others. I cannot fix any precise date. 

194 x-Int. Who are the others referred to by you who made 
that greatest discovery before Professor Bell did ? 

A. Elisha Gray, Reis, and, at a later date, several others. 
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Counsel for the complainants calls upon the counsel for 
the defendants to produce and have identitied all the various 
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apparatus which this witness has testified to be talking tele- 

phones, and with which he says he has experimented, in 

order that they may be tested and compared with the origi- 
nal drawings and descriptions. 

He also calls upon the counsel for the defendants to have 
those instruments talked with, at any time or place conve- 
nient for him,in the presence of experts, in order that a 
record may be made of what the defendants’ experts may be 
able to produce in the way of conversation with these dif- 
ferent apparatuses, as was done in the case of the American 
Bell Telephone Company vs. Dolbear, who set up the Reis 
apparatus as a defense and had it sworn to as a practical 
talking apparatus. 


Adjourned till July 3, 1884, at 11 A. M. 
J. A. WELCH, 


Special Examiner. 


29 WALL STREET, NEw York, 
July dd, 1884, 11 A: M. 
Adjourned, by consent of counsel, till July 9, 1884, at 11 A. M. 
J. A. WELCH, 


Special Examiner. 


JuLY Ith, 1884. 
EXAMINATION OF Wm. F. CHANNING, RESUMED. JE-DIRECT BY Mr. 
PECKHAM. 
195 Re-d. Int. Referring to your answers to cross-interrogatories 
44 and 46, I would ask whether in your answer to Interrogatory 31, 
your attention was drawn or given to any other point than the 
identity of the mode of operation of the instrument described in the 


Bell Patent 174,465 with the mode of operation of Exhibit Holcomb 


Telephone, so that words descriptive of the mode of operation of 


the one would be equally descriptive of the mode of operation of the 
other ? ) 

A. It was not. 

196 Re-d. Int. You said in answer to the 63d cross-interrogatory, 
that the theory contained in the Bell Patent 174,465 does not de- 
scribe his telephone. Please state in what respect that theory so 
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contained fails to describe that telephone as referred to in your 
said answer ? 

A. In my answer to the 63d cross-interrogatory I referred to 
Prof. Bell’s first patent as not describing the speaking telephone, 
and my reference is not to the theory contained in the patent, but 
to the patent itself. 

197 Re-d. Int. If you say that Bell's first patent does not de- 
scribe the speaking telephone, what do you mean to be understood 


as saying that it does describe ? 


A. An improved form of multiple telegraph. 

198 Re-d. Int. Referrmg to your answers to cross-interrogator- 
ties 84 and 85, please state whether in any of the Exhibits transmit- 
ter of Van der Weyde you find any method of adjustment other than 
those referred to in your answer to the 84th Interrogatory and any 
diaphragm, properly so called, in any Exhibit Van der Weyde Re- 
ceiver? And if so, please point out and describe the same, both as 
to transmitters and receivers ? | 

A. I find in Exhibit Van de Weyde Transmitter No. 1, a screw 
adjustment by which one of the electrodes may be brought into 
closer contact with the other, or the pressure between the two 
diminished. Itseems to be a thoroughly effective adjustment. Ex- 
hibit Van der Weyde Transmitter No. 2, has a portion of a similar 
adjusting apparatus, a part having been apparently lost. 

Exhibit Reproduced Van der Weyde Transmitter No. 2 con- 
tains this screw adjusting apparatus In its perfect form. 

Exhibit Van der Weyde Receiver No. 1 has a brass diaphragm 
with a piece of iron attached to the center. 

Exhibit Van der Weyde Receiver No. 5 has a diaphragm of 
tinned iron plate. 

199 Re-d. Int. Please state the functions of the adjustments of 
the transmitters to which you have referred ? 

A. The function is that of any microphone transmitter. When 
delicately adjusted and with a moderate sound, the diaphragm will 
copy approximately the air vibrations, which reach it through the ~ 
speaking tube. With loose adjustment, or with loud sounds, the 
contact between the electrodes will be occasionally, perhaps regu- 
larly, broken at each vibration. In these respects it would act simi- 
larly to the Blake, Berliner, or other well known microphone trans- 
mitters. 

200 Re-d. Int. Referring to your answers to the 93d and LO6th 
cross-interrogotaries, can you state, or can it be told, in the present 
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state of knowledge, whether the instrument Defendants’ Exhibit 
Transmitter acts by means of variation of pressure or by means of 
variation of points of contact, as made and broken by the vibra- 
tion of the cork diaphragm to which the carbon is attached ? 

A. As I have already said, I think variation of pressure involves 
always a making and breaking of points of contact, though also af- 
fecting resistance of the current in other ways. With this definition 
I should not wish to exclude variation of pressure from any form of 
microphone transmission. In the loose contact transmitters, like 
the Exhibit Defendants’ Transmitter, the probability is that the re- 
sultant sound vibrations are copied, so far at least as articulation is 
concerned, by the variation in a great number of makes and breaks. 

201 Re-d. Int. I now hand you an instrument and ask you 
whether the same is substantially in accord with the drawing of the 
receiver in the Reis-Legat Article described, and if not, in what re- 
spect it differs; calling your attention, of course, to the apparent 
vreater length of the armature lever ? 

A. It is essentially the same instrument, with some minor differ- 
ences, as for instance the addition of clamp screws to the adjusting 
screws, and stationary feet in place of screw-adjusting feet. 


The instrument mentioned in the above question offered in 
evidence by defendants and marked Exhibit NReis-Legat Re- 
ceiver, July 9, 1884, J. A. W., Special Examiner.” 


(Witness continues. ) 

I observe that the plate lever is not of uniform thickness, as 
represented in Figure B. 

202 Re-d. Int. IT now hand you another instrument, and ask if the 
same 1s What is commonly known as a Morse sounder, and known 
as such in the years 1860 to 1865 ; and if it differs from the instru- 
ments then known as Morse sounders, point out in what respects ? 

A. I cannot compare it from memory with the Morse sounders of 
the date referred to. It contains the essentials of all the Morse 


sounders which I remember. 


The instrument last referred to offered in evidence by the 
defendants, and marked * Defendants’ Exhibit Morse Sounder, 
July 9, 1884, J. A. W., Sp. Exr.” 


203 Re-d, Int, With those instruments before you, please point 
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out in what respect the Reis-Legat receiver essentially differs from 
the sounder ? 

A. One prominent difference is the double stop which is a promi- ‘ 
nent feature of the sounder as an acoustic instrument. The stop 
which prevents the armature from coming in contact with the mag- 
net, gives also the direct blow indicating the completion of the 
circuit. This stop is wanting in the Reis-Legat receiver. The 
armature lever of the sounder is short, thick and inelastic. When 
the battery circuit is broken and the magnet demagnetized, the 
spring carries the armature lever against the second stop, making 
with it asharp click. The metallic supports are so grouped together 
as to give the sharpest sound of concussion at both the to and fro 


movement of the armature. There are two sounds produced there- 
fore, where one would be produced by the Reis-Legat receiver. 

In the Reis-Legat rece iver the abse ‘nce of the direct stop would 
bring the armature in contact with the magnet if it was free to 
swing: and, once in contact with the magnet, it would be held 
there, even after the current was broken, against any retractile force 
of the spring, which could probably be used on the supposition of a 


swinging motion of the armature. If any such swinging action had 
been intended, a direct stop would have been used, not only to limit 
the motion of the armature, but to receive the concussion supposed 
to be the source of sound. The length, breadth and thinness of the 
armature lever, and also its elasticity, show the difference of its 
function from the armature lever of the sounder. It is adapted to 
communicate delicate sound vibrations to the air, while the two 
stops and anvils of the sounder are adapted to -produe e the sharp 
double clicks of the Morse Code. 

In the Figure B, the reverse stop /, from its position in the per- 
spective drawing, 1 is Showing in my opinion to be in contact with the 
armature lever /, the natural adjustment of the system composed 
the support /, armature lever 7, the screw v and stop /, taken in con- 


nection with the sounding-board, and considered as an acoustic ap- 
paratus for the reproduction of delicate sounds. 

204 Re-d. Int. In the several articles to which you have referred 
as describing the different forms of the Reis telephone, I notice 
references are made to the transmission of words and speech. Please 
state how you understand the operation of the Reis telephone in 
any of the forms, when producing the result of transmitting words 
or speech ? 


A. As I have already stated, in the bored block transmitter and 
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the cubical box transmitter the condensation which carries the 
diaphragm forward necessarily moves the electrodes over each other, 
making changes of contact and probable interruptions of contact z 
within the limits of a single vibration. Pa 

If the adjustment is delicate or the sounds not too loud, there is a 
no separation of the electrodes beyond perhaps the film of air, or 
the are, which may be always latent conductors between the elec- 
trodes, or no separation of the electrodes during the whole period 
of rarefaction. I am disposed to believe that during the return of 
the diaphragm, in microphone transmission, and during the period 
of rarefaction of the air, not only in the Reis instruments, but in the 
Blake and in all other forms, there are a large number of minute 
makes and breaks, sufficient to release the diaphragm at the receiv- 
ing end of the line from the attraction of its magnet, without pro- 
ducing the effect, as regards sound, of a continuous break. The 


Reis transmitters are at any rate subject to the same law, in this 
respect, as the Blake transmitter. In the Reis-Legat transmitter I 


have spoken of the electrodes as separated during the condensation, 
or first motion of the diaphragm. On account of the adjustable 
spring which forms one of the electrodes, it is not necessary that 
the circuit should always be broken, and I would wish to that extent 
to qualify my previous answer. There may be a play between the 
lever and the spring, both during the condensation and rarefaction, 
which would subject the current to variation. With the five cells of 
battery and the electro-magnet shown in the Reis-Legat instru- 
ments, talking through the are would be quite possible. 

205 Re-d. Int. In your cross-examination I have understood you 
to say, that the resultant curves of Blake and Mayer, which are 
shown on the diagrams made a part of the testimony of Professor 


! 


Cross, are characterized by abrupt and angular changes. 
That being so, please state what would be the character of the 
electric current produced by the vibrations of a diaphragm in front 


of the poles of a magnet, as in magneto transmission, when actuated 
by air waves which would be properly graphically represented by 
such curves ? 
A. The diagrams of Professor Blake show the motion of the 
diaphragm of the telephone during articulate speech. In magneto 
transmission the motion of the diaphragm is the sole originator of 
the articulating electric current. 
Professor Blake’s curves show a few characteristic violent 
changes in the motion of the diaphragm corresponding to the dif- 
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ferent articulate sounds. These violent changes appear to be al- 


most exclusively confined to the forward motion of the diaphragin 
during condensation, or to the neighborhood of the point of greatest 
condensation. The effect of these changes, which appear to be the 
exclusive elements of articulation, must be to induce abrupt, sudden 
and violent electric pulsations, going to the extent of sudden and 
absolute reversals of the induced electric current. Similar arrests 
and reversals of motion are shown in Professor Mayer's resultant 
curves. The induced electric currents of this character are abso- 
lutely excluded from Professor Bell’s definition of undulatory eur- 
rents in his patent No. 174,465. He there states, in distinguishing 
between undulatory and pulsatory currents, “ That electrical pulsa- 
‘tions are caused by sudden or instantaneous changes of intensity, 
“and that electrical undulations result from gradual changes of in- 
‘ tensity exactly analogous to the changes in the density of air oc- 
“ easioned by simple pendulous vibrations.” The changes of motion 
of the diaphragm shown in Blake’s curves are “ sudden and instan- 
taneous,’ and must induce sudden and instantaneous changes of 
electric intensity in a telephone circuit actuated by such diaphragm, 
and such changes are by the definition of the patent, the electric 
pulsations which it disclaims. 

Immediately following the quotation already made, the patent 
says, “ The electrical movement, like the aerial motion, can be rep- 
“resented by a sinusoidal curve or by the resultant of several sinu- 
“ soidal curves” This may be perfectly true, but it does not make 
such electrical movement any the less pulsatory. As an explicit 
answer to the question, therefore, I believe that a diaphragm in 
articulating magneto transmission, induces electric “ pulsations and 
not undulations.” 

206 Re-d. Int. Please state the precise character of the differ- 
ence or distinction between electric undulations and electric pulsa- 
tions, and between pulsations and makes and breaks in the 
eurrent? | 

A. The distinction between pulsations and undulations is one, I 
suppose, originally made in Professor Bell’s patent 174,465. He 
defines his pulsatory current as one produced by alternately in- 
creasing and diminishing the intensity of the current without 
actually breaking the circuit, and these changes of intensity he sup- 
poses to be sudden or instantaneous. This differs from a make- 
and-break current mainly by the fact that a portion of the current 
remains upon the line. 
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In speaking, ina former answer, of shocks perceived by the 
tongue during speech through the defendants’ instruments, in which 
my body was made part of the circuit, I referred to them as indica- 
tions of interruption of the circuit, or as, in my opinion, so caused. 
The distinction between a pulsatory current and an interrupted or 
make-and-break current is so slight that similar induced shocks may 
be obtained from a pulsatory current; as, for instance, when the 
primary current of an induction coil is suddenly shunted or short- 
circuited. 

207 Re-d. Int. Referring to the Bell patent No. 174,465, what 
combination of sounds is illustrated or intended to be illustrated by 
Figure 4, and what kind of sounds is Figure 7 adapted to transmit? 

A. Figure 4 represents the combination of two fundamental 
musical notes of relative pitch, four to five. The resultant curves 
ab, Figure 4, shows some eccentricity, but does not violate the 
conditions of the undulatory current as described by Professor 
Bell. The object of Figure 41s shown in the patent to be the 
transmission upon a telegraphic circuit of electric vibrations of 
different pitch at the same time. These fundamental notes are 


combined, as described in the patent, in order to be analyzed and 
separated again at the receiving instrument, so as to distinguish one 
telegraphic message from another at the receiving station. The 
patent shows that the object and purpose of the undulatory current 
is to transmit thus a few fundamental musical notes, to be ‘separ- 
ated afterwards, and not to transmit over-tones and the vast range 
and variety of vibrations which characterize articulate sounds. 

This extreme range of vibration cannot be transmitted by the 
undulatory current, as defined by Professor Bell, the electric trans- 
mission passing necessarily into the pulsatory character, as shown . 
by the form of the resultant curves. | 

Another radical distinction between the transmission of funda- 
mental sounds for the purpose of multiple telegraphy and the trans- 
mission of sound for the purpose of articulation is, that in the lat- 


, > 


ter case the compositeness of the sound is one of its chief and 
essential characteristics, while in the former case the few fundamen- 
tal notes transmitted are transmitted for the purpose of being sep- 


j 
' 


arated again. 

In speaking of Figure 7, in a previous answer, I have said that 
it was not aiapted to transmit sounds possessing quality. I have 
also stated “n my answer to the 4th interrogatory, that there was no 
indication anywhere in this patent that its purpose is the transmis- 
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sion of sounds possessing quality. IT should wish to qualify these 
statements so far as the transmission of a few fundamental notes ts 
concerned, as indicated in Figure 4. Beyond this I see no indica- 
tions of the transmission of sounds possessing any of the distinctive 
features of articulation. 
Adjourned till July 10th, 1884, at 11 A. M. 
J. A. WELCH, 


Special Examiner. 


JuLY 10th, 1884, 11 A. M. 
EXAMINATION OF Wm. F. CHANNING RESUMED. 


Present—same counsel as yesterday. 


Re-cross EXAMINATION BY Mr. DICKERSON: 


208 Re-x-Int. You say that Bell’s first patent deseribes an im- 
proved form of nuiltiple telegraphy, and does not describe a speak- 
ing telephone. Will you explain to the Court how that patent 
instructs a number of persons desiring to transmit a number of 
telegraph signals to a number of persons receiving the same, to 
operate with Figure 7 so as to convert it into a multiple telegraph? 

Place the senders where you think they are designed to be 
according to the instructions of that patent, and the receivers, hav- 
ing the two ends of Figure 7 respectively, and describe the opera- 
tion as you understand the patent directs it to be done. Make this 
statement in your own language, without quoting from the patent, 
assuming Figure 7 to be the instrument employed? 

A. The patent describes three sets of instruments, Figure 5, 
Figure 6 and Figure 7. The instruments in Figure 6 are the same 
as in Figure 5, but grouped in larger number and classified accord- 
ing to pitch. The instrument in Figure 7 differs from these in the 

‘apacity of its diaphragm to transmit a larger number of sounds of 
various pitch. The patent says that when the armature of any one 
of the instruments in Figure 6 is set in vibration, other instruments 
in unison with it on the same circuit will respond, and continue 
sounding as long as the vibration of the armature continues, and 
become silent when its motion ceases. Also that the duration of 
the sound may be used to indicate the dot and dash of the Morse 
eode, and that when two or more of these instruments are set in 
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vibration at the saine time the corresponding receiving instruments 
vibrate, and those only. The patent then goes on to state that by 
these instruments two or more telegraphic messages may be sent 
over the same cireuit without interfering with each other. 

Referring to a sunilar instrument in Figure 5, the patent states — 
that it may be set in vibration by wind, and that another mode is 
( 


shown in Figure 7, which may be set in vibration by the voice or a 


musical instrument, and that a similar sound uttered into one of the 
cones of Figure 7 will be heard to proceed from the other cone. 

The only use which I see specified for all these instruments iS, 
as above, the indication of the dot and dash of the Morse alphabet \ 
in sounds of different pitch, which can be separately distinguished 
afterwards, and which may therefore constitute two or more tele- 
sraphic messages sent simultaneously over a single line; but explicit 
directions for this use of Figure 7 are given by Professor Bell in his 
subsequent patent, No. 186,787. 

209 Re-x Int. Won’t you answer the question? Itis this: Given 
figure 7 and a number of persons at one end of it and an equal num- 
ber at the other, and assuming it to be true, as you swear you think 
it is, that figure 7 was not designed as a telephone but as a multiple 
telegraph; now explain to the Court how that number of persons 
are to use figure 7 in order to transmit a number of separate tele- 
eraph signals to their correspondents at the other end, as you under- 
stand the object, design and construction of figure 7, as the same is 
described in the patent No. 174,465: 

A. IT understand that two or more persons are to make musical 
sounds, each differing in pitch, in any convenient way, in the neigh- 
borhood of the open mouth of the cone A, and to let the duration of 
the sound signify the dot or dash of the Morse alphabet. The oper- 
ators who receive the messages will fix their attention as directed it 
by Professor Bell in patent No. 186,787, each upon a message of | 
particular pitch. To make this more easy, the operator will listen 
to his telephone through a resonator, which selects sounds of a cer- 
tain pitch, approximately excluding others. In this way multiple 
messages can be sent through figure 7, in my opinion, supposing it 
to be sufficiently well constructed and adjusted. 

211 Re-x Int. As you know, I didn’t ask you anything about 
patent No. 186,787, nor about the multiple system there described 
and patented in the year 1877. 

I asked you about the instructions found in the patent No. 174,- 
465 of 1876; and IT now repeat the question in another form, and 
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fessor Bell’s subsequent inventions. Do you now mean to swear 
that in your judgment the specification of March 7th, 1876, instruct- 
ed the reader to use figure 7, not as a telephone im which one per- 
son uttered his voice in the cone A, and another person with the 
cone L, placed to his ear heard similar sounds to those uttered imto 
A, but that it instructed the user that a number of persons should 
stand in the neighborhood of A, each making a musical sound of a 
certain pitch, differing each from the other, and that a number of 
other persons should stand around L, each with a resonator im his 
ear and each endeavoring to select the musical sound which his 
resonator was adapted to receive, the apparatus constituting a mul- 
tiple telegraph of an improved kind? 

A. I understood, and I understand cross-interrogatory 209 to ask 
how a number of persons are to use figure 7 in order to transmit a 
number of telegraph signals, and its only limitation to patent No. 
174,465 is with reference to the construction and design of figure 7, 
as described in that patent, and Iso answered it. [do not now 
mean to swear that the specification of March 7th, 1876, contains the 
subject matter of the present question, which it does not. 

212 Re-x Int. In that specification itis said that “ motion can 
be imparted to the armature in figure 7 by the human voice or by 
means of a musical instrument.” Now, will you explain to the. 

Court how a human voice ora musical instrument, when employed at 
cone A, could be used to convert that instrument into a multiple 
telegraph, as you understand the specification and the design of the 
instrument? 

A. The specification of a musical instrument does not necessarily 
limit it to a single one. It is simply a description of the function 
of the instrument. I do not suppose that a musical instrument, un- 
less of very complex construction, could send multiple messages 
through figure 7. 

213 Re-x Int. Do you suppose the human voice could do it, or 
was designed to do it, according to the description of that patent? 
If so, explain how the person using his voice would convert that 
thing into a multiple telegraph, and how the number of persons re- 
ceiving the number of messages at the other end would distinguish 
them? 

A. The human voice, which may include the voice of several 
persons, could of course send multiple messages of different pitch, 
according to the Morse code, in the same manne veral musical 
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instruments, and they would be received in the same manner as 
messages from such musical instruments. I do not suppose that it 
was specially designed to do it, though I have no means of knowing. 

214 Re-x Int. You think, don’t you, that when Professor Bell 
wrote the words, “ by the human voice or by means of a musical in- 
strument,” he really meant to say, by a number of different voices 
at different pitches, or by means of a number of musical instru- 
ments? 

A. I do not. 

215 Re-x Int. Haven’t you already said in substance that the de- 
sien of figure 7, according to this patent, was a multiple telegraph; 
and if so, how do you suppose it was designed to work, unless by a 
number of human voices or by a number of musical instruments? 

A. What I think U have said with regard to figure 7, is that its 
only specified use in connection with other instruments or the only 
use indicated for it, is that of multiple telegraphy, and I have stated 
my reasons for believing that figure 7 was intended to operate as a 
multiple telegraph by means of musical sounds of different pitch. 

216 Re-x Int. Then it was designed, either that a number of human 
voices, or that a number of musical instruments, should be sounded 
in the neighborhood of A, was it not? And it was not designed that 
one person should utter his voice into A, and another person should 
hold the narrow end of L at his ear; as you understand the specifi- 
cation? 

A. Anything that would produce musical sounds in the neigh- 
borhood of A differing in pitch, could be used for the purpose of 
transmitting multiple signals. A single musical instrument with 
several keys corresponding to different musical notes would trans- 
mit an equal number of distinct messages through A in figure 7, if 
the transmitting apparatus A should be suitably placed in the sound- 
ing box of the instrument. The keys in that case, would be oper- 
ated like the common Morse keys. That seems to me to be the 
design, as regards the general method and purpose of figure 7, as 
indicated by the patent, taken in connection with the other instru- 
ments and the preceding description. This does not make it impos- 
sible for one person to make anoise in A and for another person 
within certain limits to hear it in L. One person could transmit 
musical sounds through A of course, where several could do so. 

217 Re-x Int. What is the sounding-box of the instrument, within 
which the musical apparatus for transmitting several distinct mes- 
sages is to be placed, as you understand the specification? 
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A. Supposing it to be a small reed organ with a few keys, the 
sounding box would be the case of the instrument containing the 
reeds. I give that as an illustration. 

218 Re-x Int. Then, it seems to you to be the design of this 
patent, that A figure 7 should be provided with a small reed organ 
with a few keys and a sounding-box, on which a number of opera- 
tors should perform. Now, tell the Court how the system is to be 
carried out at L, and how the various messages are to be translated 
into intelligence at that point, and describe it particularly so that it 
could be tested, if the Court should require it? 

A. It does not so seem to me. At the receiving end the mes- 
sages would be listened to, as already described, by an equal num- 
ber of receiving operators who might use the common and well. 
known method of analyzing or separating sounds of different pitch. 

219 Re-x Int. Does it seem to you that this method of receiving 
the signals is the one designed and indicated by the patent; and, if 
so, explain what you understand the tapering end of the cone to 
signify, if a number of persons are to stand miscellaneously around 
it? 

A. The patent contains no directions with regard to this method 
of receiving. The tapering end of the cone L would make it more 
convenient, perhaps, for one person to listen ; but that I consider a 
very unessential detail in an instrument shown in such elementary 
form and so defective in parts as figure 7. 

220 Re-x Int. Don’t you believe the design of that construction 
was and is to converge the sound at the narrow end of that cone, 
which was to be inserted in the ear? 

A. Undoubtedly it was one design of it. 

221 Re-x Int. Hasn’t it been a common practice since ever you 
first knew relays or sounders, to arm the ends of the electro-magnet 
with a thin sheet of brass, to prevent the armature from sticking, 
using only one stop, the brass taking the place of the other? 

A. According to my recollection, that has been commonly done 
in very cheap forms of electro-magnetic apparatus, such as the 
vibrating armatures of medical induction coils. I do not think I 
remember it in instruments of precision. I see no indication of it 
in the instrument figured and described in the Reis-Legat Article, 
and it is not present in the Defendants’ Exhibit Morse Sounder. | 
answer this entirely from memory. . 
222.Re-x Int. Isn’t it essential to all electro-magnets having vibrat- 
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ing or swinging armatures, either to have a brass cap on the magnet 
or a serew stop, to prevent the armature from sticking when it 
strikes the magnet? 

A. It is not necessary in the case of a vibrating armature of the 
character which I find described in the Reis-Legat Article. 

223 Re-x Int. Isn’t it necessary in every case where the armature 
moves towards the magnet and is liable to strike it, that there should 
be either a brass cap or a stop? 

A. It is necessary where an armature is lable to swing against 
the two poles of a U magnet unless it is desirable that it should 
stay there, that there should be a stop of some kind, to prevent its 
coming into actual magnetic contact. 

224 Re-x Int. Assuming the Legat receiver to have a swinging 
armature, after the manner of a sounder or relays, and not to be 
screwed back so as to be incapable of moving visiblv under the 
influence of a macnet; wouldn't you as an electrician, say, that as a 
matter of course the ends of the magnet covered in the drawing, as 
they are, by the armature were brass capped? 

A. I should think that some method would be used to prevent 
the armature from coming in magnetic contact with the magnet. 

225 Re-x Int. The only two methods in use known to you, are 
they not, are a stop and a brass cap, which are the equivalents of 
each other? 

A. They are not exactly the only methods, but all the methods 
are substantially equivalent to each other. 

226 Re-x Int. Does not the magneto telephone transmit sounds 
which are represented by the graphic curves of Blake and Mayer, 
to which you have referred? . 

A. It transmits sounds having the general form of the curves of 
Professor Blake which represents the diaphragm motion, and the 
same might be true with regard to the curves of Professor Mayer. 

227 Re-x Int. And in that case are not the electrical undulations 
on the line wire substantially similar in form to the air vibrations 
whose curves are represented by Professor Blake in his diagrams, 
just as Bell’s patent says they are; as you understand the subject ; 
whether you call them undulations or pulsations or oscillations or 
vibrations? 

A. I should prefer to say that there was a general similarity of 
form between the transmitting and transmitted curves. 


|The witness, having completed his answer to the preced- 
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ing interrogatory, here requests to make the following ex- 
planations of his preceding testimony, as follows :] 


I wish to correct my answer to cross interrogatory 208, in which 
I say that “ explicit directions are given for this use of figure 7 by 
Professor Bell in his subsequent patent 186,787” (the use referred 
to being “the indication of the dot and dash of the Morse 
Alphabet”). The statement that explicit directions are there so 
given is incorrect, and I withdraw it. 

I am also satisfied by reference to Patents No. 174,465 and No. 
186,787, that the use of the figure 7 instrument is not limited to 
multiple telegraphy through « single pair, as implied by me to-day, 
the construction of those patents admitting the use of several pairs 
of those instruments by different operaters for multiple telegraphy 
on the same circuit. 

I wish to disclaim the title of Professor, by which I observe that 
I am occasionally designated in the record. 

Wo. FI’. CHANNING. 
Subscribed and sworn to ) 
before me this 10th day > 
of July, 1884. 4 
| J. A. WELCH, 


Special Examiner. 


Adjourned till July 11, 1884, at 11 A. M. 
J. A. WELCH, 


Special Examiner. 
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29 Watt Srreer, New York. ? 
July 9th, 1884, 11 A.M. 4 


‘ 


Met pursuant to adjournment. 
Mr. DickERSON present for complainants. 
Mr. PeckuaM for defendants. 


EXAMINATION OF WILLIAM FEF. CHANNING SUSPENDED FOR THE 
PRESENT. 


Deposition of Mrs. ELLEN G. Houcoms, a witness called and 
sworn on the part of the defendants : 


EXAMINED BY Mr. PECKHAM: 


1 Int. Mrs. Holcomb, what is your name, age and residence? 

A. Ellen G. Holeomb; 52; Southampton, Mass. 

2 Int. You were the wife of Alfred G. Holcomb? 

A. Yes. | 

3 Int. You are not now? 

A. No, sir. 

4 Int. You were divorced from him some time since? 

A. In 1881. 

5 Int. About what time were you married to Mr. Holcomb? 

A. In 1861, November. 

6 Int. At or about the time of your marriage to Mr. Holcomb, 
do you remember about his being engaged in electrical experiments 
or work of any kind? 

A. Yes; he was so, and had been for several years. 

7 Int. Do you remember his constructing a machine for trans- 
mission of sound by electricity? 

A. Yes, he did so; something that he called a speaking tele- 
graph. 

8 Int. Mrs. Holeomb, I show you the Defendants’ Exhibit Hol- 
comb Telephone, and I ask you if at that time you saw Mr. Hol- 
comb at work at anything of this character, and, if you did, point 
out the features in this exhibit which you remember? 

A. I recognize the instrument as being either the same or one 
precisely similar, recognize the magnets and the ear piece and the 
way it is placed on the base. 

9 int. What do you mean by the phrase ‘ ear piece,” what part 
of the instrument? 

A. That tin piece that is placed on the diaphragm. 
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10 Int. Where did you see him use any instrument of that char- 
acter, and when? 

A. He had it at Northeast, Maryland. We used it there. 

11 Int. What is Northeast?. 

A. It is the name of a little village six miles from Elkton, in 
Maryland. | 

12 Int. What was he doing there? 

A. He went down there with the purpose of buying a farm, and 
remained there for a short time. : 

13 Int. How long did you live there? 

A. About two years. 

14 Int. Where had you lived previously to going to Northeast. 

A. In New York. 

15 Int. Did you reside in Island City at any time? 

A. We did, for some weeks previous to going to Northeast. 

16 Int. Did you see this instrument of which you speak at any. 
time in New York? . 

A. I did not see it in New York before going to Maryland. This 
was in 1861 that we were married, and I did not see it until we 
were in Maryland. He had his instrument at Cape May before we 
went to Maryland. 

17 Int. What do you mean by Cape May? 

A. The southern point of New Jersey. 

18 Int. Is that any other place than Cape Island City? 

A. Yes, it is called Cape May in a general way, and Cape Island 
City was the name of the place where we stayed. 

19 Int. When you say Cape May and Cape Island City, do you 
mean the same place or different places? 

A. The same place. We remained there for some weeks. We 
then went on to Elkton, and to Northeast. We had the instrument 
there and used it. 

20 Int. When you used the instruments at Northeast, do you 
know whether he used a battery with them? 

A. He did not. 

21 Int. Did you ever talk through them? 

A. Yes. 

22 Int. Did you ever hear anything said through them? 

A. Yes. 

23 Int. How much could you hear, give us some idea of it? 

A. I know we sent words back and forth, I do not recollect 
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what we said, nor anything very particularly about it, more than 
that we got words through it. 

24 Int. Mrs. Holcomb, won’t you state the first you knew and 
observed of Mr. Holcomb’s use of instruments of that character, or 
of any experiments made by him prior to getting that instrument 
to which you have referred, for the purpose of communicating 
sound by telegraph or electricity? 

A. He spoke to me about it, told me of it. I knew what he had 
been doing. | 

25 Int. When was this? 

A. In 1861. 

26 Int. What did he tell you about it? 

A. In a general way I understood it to be an apparatus to take 
the place of the ordinary working telegraph; that is, he could com- 
municate through it by speaking. 

27 Int. When you say you understood so, I want to ask you what 
you learned from him, not from anybody else? 

A. I learned from what he said to me. 

28 Int. Did he explain the operation of the instrument to you? 

A. I cannot recollect just precisely how he explained it, but he 
must have explained it. 

29 Int. You did not get any knowledge of it from any other per- 
son or other source? 

A. No, I did not. 

30 Int. After you came back from Maryland, where did you 
live? 

A. In New York. 

31 Int. Did you see him have it here in New York? 

A. Yes, sir. 

32 Int. Was anybody else present that you know of? 

A. There were gentlemen that [ knew of his trying it with, but 
[I was not present when the gentlemen would call at the house, or 
he had the instrument at other places. He had places down town 
where he tried it. I know there was a Doctor Bradley that was 
very much interested, and they experimented together with it. 

33 Int. What was Dr. Bradley’s first name? 

A. I do not know; he is deceased now. 

34 Int. Mrs. Holcomb, was there any event by which you can 
fix the time at which you saw this instrument and had these expla- 
nations or statements from Mr. Holcomb with respect to it; if there 
is any such event state it. 
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A. We were married in 1861, and this thing had been completed 
before we were married. He had talked to me about it. 

35 Int. Is there any other event by which you can fix the time? 

A. We went to Northeast the year following our marriage, and 
there we used it. 

36 Int. After you came back to New York, for some time was 
there any event which took place by which you can fix the time? 

A. We separated in 1874. 

37 Int. Can you fix and be sure of the date when you sepa- 
rated? 

A. Oh, yes. 

38 Int. And you have never lived together since? 

A. No. 

39 Int. Now, can you tell whether any of these matters of which 
you have iia took place subsequent to the date of your sepa- 

ration? | 

A. What I have spoken of occurred before our separation; what 
I know ot the instrument is what I learned before that time. 

40 Int. Now I want to call your attention particularly to the part 
of that instrument which you have described as the ear piece, which 
I suppose may be called equally well the mouth piece—this tin 
part? 

A. He had that in Northeast, Maryland. 

41 Int. Did you ever see the instrument used without the tin 
piece and with the box separated from it? 

A. We used it both ways. 

42 Int. Did you ever see him use the instrument with a battery? 

A. I don’t recollect particularly; I should think I had; he was 
trying so many things, and had his batteries around so constantly, I 
should say he had tried it with a battery—certainly. 

43 Int. That is a matter of inference and not of recollection? 

A. I would not like to say positively; and still, I do feel very 
sure that he did use the battery with it. 


(ROSS-EXAMINATION BY Mr. DICKERSON: 


1 x-Int. How long did you remain in Cape May? 

A. Well, it might have been three or four months—about that 
time. 

2 x-Int. Where did you go from Cape May? 

A. We went directly to Northeast, Maryland, 
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3 x-Int. You bought a farm there, didn’t you? 

A. Yes. 

4 x-Int. How long did you live on that farm? 

A. About two years. 

5 x-Int. Then that was about 1864? 

A. 1862. 

6 x-Int. You went to Cape Island in 1861, didn’t you? 

A. Yes. | 

7 x-Int. You stayed there about four months; what time in 1861 
did you leave there? 

A. We left in the Spring of 1862, and went to Northeast. 

8 x-Int. Then, you lived in Northeast two years? 

A. Well, it may not be quite two years; it is about two years. 

9 x-Int. Was it in 1864 when you left there? 

A. IL should say we remained eighteen months in Northeast; I 
think that was more precisely the time. 

10 x-Int. Where did you go then? 

A. Came to New York. | 

11 x-Int. Did you remain with your husband at that time? 

A. Yes. 

12 x-Int. Then you and he came to New York from there; did 
you? 

A. Yes. 

13 x-Int. How long did you live here? 

A. Up to 1874. 

14 x-Int. Didn’t go anywhere else? 

A. No. 

15 x-Int. Came directly from Northeast to New’ York and re- 
mained here till 1874, when you separated? 

A. Yes. 

16 x-Int. Where did you live in New York? 

A. We lived in Morrisania. 

17 x-Int. What was your husband engaged in in New York? 

A. He was superintendent of Frank Leslie’s Art Department. 

18 x-Int. How long did you live in Morrisania? 

A. We were there three years; before that we lived in Eighty- 
ninth street for a time; moving about. 

19 x-Int. Then, after you left Morrisania, where did you go to 
live? 

A, I went to Southampton, Massachusetts, 
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20 x-Int. What year was that? 

A. I went there in 1874; it might have been a little later; it 
might have been 1875; Iwas visiting amongst my friends for a 
while previous to going to Massachusetts. 

21 x-Int. Then, from the time you came back to New York, in 
1864, or thereabouts, you lived in Eighty-ninth street and in Mor- 
risania all the time? 

A. No; there were other places; we lived on Eighty-fifth street, 
and in several places, and moved about from year to year. 

22 x-Int. Name where you lived? 

A. In EFighty-fifth street, Eighty-ninth street, Morris:ania. 

25 x-Int. Is that all? 

A. We boarded on Thirty-second street for a time; something 
less than a year, I should say. ‘i 

24 x-Int. Anywhere else? 

A. I don't recollect; I think that is all. 

25 x-Int. You first saw that apparatus in Southeast? 

A. Northeast. 7 

26 x-Int. Was it exactly like that thing that is on the table now? 

I should say it was, precisely; certainly, in its main features. 

27 x-Int. Now, tell exactly how you used it, where it was put, 
and what was done with it? 7 

A. We placed the diaphragm against the magnet. We used it 
several times. I recollect, particularly at one time, it was placed on 
«a table in the house, one end; the other end was out in the garden. 

28 x-Int. What was the other end ? 

A. It was the same instrument: Mr. Holcomb stood holding it 
and talked through it in that way. 

29 x-Int. What do you mean by “the same instrument ?” 

A. Similar. 

30 x-Int. He stood in the garden holding it ? 

A. Yes. 

31 x-Int. How were they connected ? 

A. With wires. 

32 x-Int. And you were in the house ? 

A. Yes. 

33 x-lat. How long did operation last ? 

A. Well, the reason I recollect that particularly was because I 
became very much fatigued experimenting with him. He was very 
much interested in it, and trying it. L could notmeasure the time 
by minutes. 
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34 x-Int. You could talk through it perfectly well, couldn't 
you? 
A: Yes. 
39 x-Int. Could you hear it as well as any other telephone ? 
A. Yes, we heard words distinctly. | 
36 x-Int. You could carry on a conversation couldn’t you ? 
A. I recollect we heard words through it; I don’t know how 


much of a sentence. | 
37 x-Int. You talked to each other didn’t you, just as freely as | xX 

you pleased ? | ‘ 
A. Yes. ra | 
38 x-Int. Just as freely as you would use any other telephone ? ‘ | : 


A. Yes. | | | 
39 x-Int. Had you seen a telephone at that time ? | 
A. No, I had not. I recollect his spending some little time in ad- 
justing it and showing me how, and putting little wedges under it 
and getting it in the correct position. 
40 x-Int. He got it in the correct position and he held one end 
in his hand and talked at the other? 
A. Yes. 
41 x-Int. Did you have ls on a table ? 
A. He held it in his hand as he stood ? 
42. x-Int. But this was on a table? 


A. Yes. 
43 x-Int. When was the next time you tried it ? 

. A. There in the same place. ' 
44 x-Int. Did you try it frequently ? 
A. We did several times. ) 4) ~ 
45 x-Int. What do you mean by several times? You were 


there for some months ? 

A. Possibly a half a dozen times. 

46 x-Int. It was a perfectly good machine to talk through ? 

A. Yes. 

47 x-Int. Then you moved from there to Northeast ? 

A. This was in Northeast. We came from Northeast to New 
York. 

48 x-Int. What became of the instrument ? 

A. He brought it with hin. 

49 x-Int. What did you do with it then ? 

After that he frequently used it with his friends. 
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00 x-Int. Did he use it constantly ? 

A. With numerous perons. 

O1 x-Int. Where? 

A. In our house, in Morrisiania, for one place; he had a labora- 
tory there, and he used to have his friends come and show it to 
them. | 

52 x-Int. You talked just as well there as in Northeast? 

A. Yes. 

53 x-Int. A great many people talked through it, didn’t they? 

A. Quite a number, yes; he was in the habit of talking through 
it with his friends. 

54 x-Int. He was talking through it with his frends for some 
years there? 

A. Well, from time to time; there was a period when he was very 
much devoted to his business, and for a time he laid it aside. 

55 x-Int. Didn't you talk through it to your friends? 

A. No. 

56 x-Int. Anybody could talk through it, couldn't they, like any 
other telephone? 

A. Yes. 

57 x-Int. The wires were always up, were they? 

A. I could not say whether they were. He had a great many 


other instruments there. I never took any of my lady friends to 


use it. | 

58 x-Int. Up to 1874 he was continually talking through it to his 
friends? 

A. Yes, sir; more or less. 

59 x-Int. How many people do you suppose talked through it? 

A. I could not say. 

60 x-Int: A considerable number of people? 

A. I could not say at all how many. I know that there were in- 
dividuals that would come to the house that he would speak with 
about it? 

61 x-Int. When you left him in 1874 the imstrument was then im 
the same condition that it had been? 

A: Yes. 

62 x-Int. Where was it then? 

A. In Morrisiania. 

63 x-Int. There were a pair of them in that condition at that 
time? | 

A. Well, he had so many instruments there I could not say posi- 
tively whether he had removed these at that time or not. 
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34 x-Int. You could talk through it perfectly well, couldn’t 
you? 

A: Yes. 

35 x-Int. Could you hear it as well as any other telephone ? 

A. Yes, we heard words distinctly. | 

36 x-Int. You could carry on a conversation couldn’t you ? 

A. I recollect we heard words: through it; I don’t know how 
much of a sentence. | 

37 x-Int. You talked to each other didn’t you, just as freely as 
you pleased ? 

A. Yes. 

38 x-Int. Just as freely as you would use any other telephone ? 

A. Yes. | 

39 x-Int. Had you seen a telephone at that time ? 

A. No, I had not. I recollect his spending some little time in ad- 
justing it and showing me how, and putting little wedges under it 
and getting it in the correct position. 

40 x-Int. He got it in the correct position and he held one end 
in his hand and talked at the other ? 

A. Yes. 

41 x-Int. Did you have his on a table ? 

A. He held it in his hand as he stood ? 

42 x-Int. But this was on a table? 

A. Yes. 

43 x-Int. When was the next time you tried it ? 

A. There in the same place. 

44 x-Int. Did you try it frequently ? 

A. We did several times. 

45 x-Int. What do you mean by several times? You were 
there for some months ? 

A. Possibly a half a dozen times. 

46 x-Int. It was a perfectly good machine to talk through ? 

A. Yes. 

47 x-Int. Then you moved from there to Northeast ? 

A. This was in Northeast. We came from Northeast to New 
York. 

48 x-Int. What became of the instrument ? 

A. He brought it with him. 

49 x-Int. What did you do with it then ? 

After that he frequently used it with his friends. 
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00 x-Int. Did he use it constantly ? 

A. With numerous perons. 

D1 x-Int. Where? 

A. In our house, in Morrisiania, for one place; he had a labora- 
tory there, and he used to have his friends come and show it to 
them. 

52 x-Int. You talked just as well there as in Northeast? 

A. Yes. 

o3 x-Int. A great many people talked through it, didn’t they? 

A. Quite a number, yes; he was in the habit of talking through 
it with his friends. | 

54 x-Int. He was talking through it with his friends for some 
years there? "4 

A. Well, trom time to time; there was a period when he was very 
much devoted to his business, and for a time he laid it aside. 

55 x-Int. Didn’t you talk through it to your friends? 

A. No. ! 

56 x-Int. Anybody could talk through it, couldn't they, like any 
other telephone? 

A. Yes. 

57 x-Int. The wires were always up, were they? 

A. I could not say whether they were. He had a great many 
other instruments there. I never took any of my lady friends to 
use it. 

58 x-Int. Up to 1874 he was continually talking through it to his 
friends? 

A. Yes, sir; more or less. 

59 x-Int. How many people do you suppose talked through it? 

A. I could not say. 

60 x-Int: A considerable number of people? 

A. I could not say at all how many. I know that there were in- 


dividuals that would come to the house that he would speak with 


about it? 

61 x-Int. When you left him in 1874 the instrument was then in 
the same condition that it had been? 

A. Yes. 

62 x-Int. Where was it then? 

A. In Morrisiania. 

63 x-Int. There were a pair of them in that condition at that 
time? 

A. Well, he had so many instruments there I could not say posi- 
tively whether he had removed these at that time or not. 
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64 x-Int. What do you méan by removing them? 

A. Perhaps taken them down to his office or some other place. 

65 x-Int. Where was his office? 

A. He was at Mr. Leslie’s. 

66 x-Int. Did he have any other place of business than that? 

A. At different times he had different rooms, and I could not 
always say just where his office was; whether he had any other room 
than Mr. Leshe’s place. 

67 x-Int. He had only this instrument, as far as you know. He 
did not have more down town to your knowledge? 

A. No. 

68 x-Int. This Dr. Bradley that you speak of was one of the 


people that used to come there, was he? 


A. Yes; T have known of bis using the instrument with Doctor 


Bradley. 

69 x-Int. That was about 1873 or 1874, was it? 

A. T could not say the date, but it certainly was between 1861 
and IS87-4. 

70 x-Int. It wasafter you came back to New York. You came back 
to New York in 1864. Then it was between 1864 and 1874 that he 
was using it with Doctor Bradley? : 

A. I should say so; yes. 

71 x-Int. No doubt about that, is there? 

A. No. 

72 x-Int. How many times did you see Doctor Bradley there; 
frequently? 

A. T was not in the habit of seeing the gentlemen that called on 
Mr. Holcomb; very rarely. If a gentleman came I was not present. 

73 x-Int. How did you know.Doctor Bradley was there? 

A. T used to hear Mr. Holeomb speak of him very frequently. 

74 x-Int. Very frequently talk of him as having been there? 

A. Yes; and Mr. Holcomb had been at his place, wherever that 
Was. 

75 x-Int. Up to the time you left there the instrument had never 
been broken up or lost; up to 1874? 

A. I cannot say. I know there was a period of time, it was be- 
tween our returning from Northeast and 1874, there was a time 
when Mr. Holeomb was very much confined to his business, and he 
neglected his electrical expernnents in a great measure, and just 
what condition his instrument was in at that time I could not say, 
or just where his instrument was. He had a great room in his house 
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he called his laboratory, and he had a great many instruments there 
and all his electrical apparatus. I could not say precisely what he 
had or in what condition his apparatus was. 

76 x-Int. When did you see this instrument now for the first 
time since 1874? | 

A. I saw it the other day. Mr. Knox, I think, showed it to me 
—perhaps not this instrument, but a duplicate, L think. 

(7 x-Int. How did you come to be a witness in this case, do 
you know? 

A. Well, I was called upon by Mr. Cannon. 

78 x-Int. Where were you—up in Massachusetts? 

A. Yes. 

79 x-Int. Was the instrument taken up and shown you there? 

A. No; it was not. -> 

80 x-Int. Was that instrument considered a very surprising and 
remarkable thing? 

A. So much so that his friends generally ridiculed him about it. 

81 x-Int. Because it was a talking machine? 

A. Yes; because he had such great expectations in regard to it. 
They thought it was very visionary. 

82 x-Int. Did you think that was very visionary when you had 
a thing that you could talk through? 

A. I thought it was a wonderful accomplishment. 

83 x-Int. These other people thought it was a very visionary 
thing? | 
A. They thought his hopes were very visionary. 

84 x-Int. What were his hopes? 

A. He expected to use it in the place of the ordinary telegraph. 
He worked to that end. He hoped to bring it to that state of per- 
fection that it might accomplish that object. ; 

85 x-Int. So far as you know, it accomplished the object, dicln’t 
it? You talked through it? 

A. I don’t know why it did not. 

86 x-Int. Didn’t he think it was perfect? 

A. He was not willing to place it before the public. There were 
some other things he needed to do with regard to it, but he did not 
deem it sufficiently perfect to put it on the market. He was in- 
tending to do it from time to time, deferring it. 

87 x-Int. Did he ever talk about patenting it? 

A. Certainly. 

88 x-Int. Did he talk frequently about that? 
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A. Well, I understood that he would patent it, certainly. 

89 x-Int. Do you know why he did not? 

A. I do not know, unless it was because he had not brought it 
to that completion which he desired. 

90 x-Int. Did he say that about it? 

A. Yes; that was the reason he did not bring it out long before. 
He wanted some time to complete it, to make some little improve- 
ment, or what he called — it, putting it in a more perfect 
condition in some way. 

91 x-Int. And that never got done, so far as you know, then? 

A. I do not know why it was not perfect, because we got words 
through it ; but I understood that he had not completed it entirely 
according to his own idea. 

92 x-Int. Did you sell your farm at Northeast where you lived 
with Mr. Holcomb? 

A. No; we did not at that time. 

93 x-Int. Did you have a tenant on that farm? 

A. He left one there. 


RE-DIRECT EXAMINATION BY Mr. PECKHAM: 


44 Int. Do you know what was the cost of that farm in North- 
east? 

A. No, Ido not. It was a small place ; nothing very valuable. 

45 Int. Have you any knowledge of what its value was approx- 
imately? 

A. Well, certainly not over $2,000, I should say, and perhaps 
not that. It was quite a small place. 

46 Int. Do you know whether Mr. Holeomb paid for it all in 
eash, or whether there was any mortgage on it? 


A. I do not know. 
Re-cross BY Mr. DICKERSON : 


94 x-Int. He continued to live there during those eighteen 
months or two years, did he, in carrying on farming? 

A. He lived there superintending the work. He had set it out to 
a vine-yard. He was there the greater part of the time. 

95 x-Int. Superintending the work on the farm? 


A. Yes, sir. 
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By Mr. Pecxnam: 47 Int. How large a place was it, do you 
know. How many acres? 
A. I should say about forty acres. 
ELLEN J. Houcomp. 
Subseribed and sworn to be- ) 
fore me this 9th day of 
July, 1884. 
J. A. WELCH, 


Special Examiner. 


29 Wall street, 
ie New York, July 11, 1884, 
11 A. M. | 


DEPOSITION OF PROFESSOR HENRY MortToN RESUMED. 


Present: 
Mr. Dickerson, for complainants ; 
Mr. Peckuan, for defendants. 


DIRECT-EXAMINATION CONTINUED BY Mr. PEcKHAM: 


32 Int. Have you examined and do you understand the con- 
struction and mode of operation of the instrument known as Ex- 
hibit Holcomb Telephone, now shown you, assuming the same. to 
be one of a pair of similar instruments, connected by a line wire 
and used respectively for the transmission and reception of audible 
sounds by electricity? 

A. I have examined this apparatus and believe that I under- 
stand it. 

33 Int. Please contrast Exhibit Holeomb Telephone with the 
instrument described in the patent to Mr. Bell, No. 174,465, partie- 
ularly in the fifth claim of said patent, and as shown in figure 7 of 
the drawing, and state whether in your opinion the devices and 
mode of operation in the respective instruments are the same, or 
otherwise, and in what respect they are alike or different? 

A. Arranged as you have described, the Holcomb apparatus 
would in my estimation be substantially identical with that described 
in the Bell patent and shown in Fig. 7 of the same, the differences 
between them being in all cases immaterial. I, of course, assume 
that in either case there is a return circuit by the earth or other- 
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wise, and that a battery may be introduced in the Holcomb appa- 
ratus without modifying the substantial character of its operation. 

34 Int. You say that the apparatus is substantially identical. 
Do you mean to include the mode of operation in the term “ appa- 
ratus?”’ 

A. Ido; or rather, I mean that both as pieces of apparatus and 
in reference to their mode of operation the two instruments com- 
pared are substantially identical. 

35 Int. Can the instrument Exhibit Holcomb .Telephone, as- 
suming the same to be connected with another similar instrument 
in a proper circuit, metallic or by the earth, operate with or without 
a battery? 

A. Both. It can operate with a battery or without it. 

36 Int. Calling your attention to the classification of electric 
currents made by Mr. Bell in the specification for his patent 174,- 
465, Task you how you describe the electric current used in the 
operation in the instrument Holcoiszb Telephone, whether as un- 
dulatory or intermittent, using the same classification made by Mr. 

sell in the patent referred to? 

A. Accepting Mr. Bell’s definition and classification, the Hol- 
combe apparatus would undoubtedly operate by an undulatory 
current. 

37 Int. Please contrast the Exhibit Holcomb Telephone with 
the instrument described in the patent to Mr. Bell No. 186,787, 
particularly with reference to the fifth, sixth, seventh and eighth 
claims therein, and state whether in your opinion the said instru- 
ments are the same or not, in substance? 

A. In my opinion the two instruments are substantially identi- 
eal, uuless the claim of the Bell instrument should be construed as 
limiting the plate referred to, especially in the eighth claim, to a 
diaphragm entirely of iron or steel, as distinguishéd from a_ plate 
or armature of iron or steel attached to an elastic diaphragm. 

38 Int. I call your attention to the Reis-Legat article and to 
the figure B, bemg a drawing of the receiver as shown in that 
article ; and I also call your attention to the Defendant’s Exhibit 
Reis-Legat Receiver, which I now show you, and I ask you whether 
in your opinion a person is instructed by that article to so adjust 
the receiver that the armature lever shall swing in the manner of a 
pendulum from the points on which it is pivoted, its motion being 
arrested by the pole of the magnet in one direction and by the 
back-stop in the other; or, if not so constructed and used, in what 
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way do you understand that a person by that article would be 
instructed to arrange the receiver to the end that it might fulfil 
the functions which belong to it? 

A. I do not think that an intelligent person, reading the article 
referred to and having a comprehension of the object aimed at, 
would for a moment suppose that it was intended to so adjust this 
armature lever as to allow it a free back and forth motion between 
the back stop and the poles of the magnet, such as you indicate in 
the early part of your question. On the contrary, I think he would 
find himself instructed so to adjust this armature lever that it was 
incapable of any such free motion, but only capable of receiving 
what might for distinction be called a molecular vibratory move- 
ment, such as would serve to transmit and develop musical or 
other sounds. It is to be considered, of course, that the whole 
article is a description of an apparatus for the transmission and re- 
production of musical sounds or of words. Hence, -the receiving 
and reproducing part of that apparatus was manifestly intended to 
receive and reproduce such vibrations. Had this armature lever a 
free movement between stops, as we may call them, at either side, it 
-is manifest that no such rapid vibrations as would be required for 
the transmission of even musical sounds could be developed in it. 
It would be fit for operation as a sounder, to transmit taps or sue- 
cessive strokes or the like, but would be manifestly unfit for such 
rapid movement as is implied in the development of a sound such 
as we are here considering, that is, of a musical sound or combina- 
tion of musical sounds such as are produced by the human voice in 
‘ singing or talking. 

39 Int. Calling your attention to Bell Patent No. 174,465, what 
do you understand the patent to describe as the purpose and fune- 
tion of the instrument particularly referred to in the fifth claim of 
said patent and shown in Fig. 7 thereof? 

A. The special and distinctive purpose described and claimed 
for that form of the apparatus shown in Fig. 7 is, as I understand, 
a transmission of such sounds as are produced in common by the 
voice and musical instruments, by means of an electric current. 

Sut I also understand that this apparatus, like the apparatus shown 
in Fig. 5, was to be used in the general combination indicated in 
Fig. 6, for multiple telegraphy. In other words, the object of the 
invention as set forth in this patent was the transmission of many 
sets of signals at once through a single circuit, and all the methods 


5374 EVIDENCE FOR DEFENDANTS. 


47 x-Int. Do you mean to say by that that the letter did not ex- | 
press your sentiments, and you did not know what you signed ? | 

A. I do not; but I mean to state that I had nothing to do with 
setting up the letter, and did not know, of my own knowledge, any- 
thing about the statements contained it. In other words, I was not 
present at the Centennial, and did not see Mr. Bell’s apparatus 
there, and knew nothing about it except by report. 


48 x-Int. When did you first become acquainted with the mode a ‘ 
of operation of the instrument referred to in that letter ; was it be- 
fore or after that letter was signed ? : 4 : 
A. From my own knowledge, only after the letter was signed. I | 


attended the lecture which Dr. Bell was requested in this letter to 
deliver, but did not hear on that occasion any speech transmitted, 
but only musical sounds. After returning, 1 caused to be con- 
structed instruments in accordance with the description Mr. Bell 
had given, and then for the first time heard articulate speech 
through such instruments, and was enabled to observe the manner 
of their operation to some extent. 

49 x-Int. In that letter you referred to published accounts of 
Dr. Bell’s improvements in his “wonderful instrument ;” hadn’t you 
seen such publications at that time ? | 

A. I cannot say now whether I had or not. The fact of the 
statement being in the letter would not involve that I had seen such 
publheations, since, as I have already stated, I simply signed the 
letter, following President Barnard, who had signed it already. 

50 x-Int. Didn’t you consider it a very wonderful instrument 
when you signed that letter, from what kiiowledge you had of it 
then ? | 

A. I considered the instrument in its then state of development 
as a very wonderful one indeed, and still so consider it. 

51 x-Int. For several years you have been employed by various 
defendants in the attempt to defeat the Bell patent, have you not ? 

A. IT have not. I have been called upon in various cases to give | 
testimony as an expert as to experiments made by me, and as .o 
the meaning of scientific terms and the like, but have in no case 
been employed to defeat Mr. Bell’s patent or anyone else’s. 

52 x-Int. In all these cases you have been employed by defend- 
ants who were engaged in the attempt to defeat the Bell patent, 
have you not? 


: 
: 
; 


A. I have been employed in many cases by defendants in suits, 
although in two cases at least those for whom I acted were not de- 
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fendants. That is, in the case of John H. Irwin and the Western 
Electric Manufacturing Company vs. The Metropolitan Telegraph 
and Telephone Company and the American Bell Telephone Com- 
pany, ny clients were complainants; and in the case of interference 
between A. G. Bell, Thomas A. Edison, Emil Berliner, Elisha Gray, 
A. A. Dolbear and W. K. Voelker, my clients were neither complain- 
ants nor defendants, but claimants in an interference case. As to the 
relations of these cases to Mr. Bell’s patent, I have not concerned 
myself beyond this, that, if my testimony was likely to defeat Mr. 
Bell’s patent, it would be only because Mr. Bell’s patent was incon- 
sistent with the knowledge on the part of the Court of the facts in 
the case and of the proper interpretation of scientific terms and 
the like. 1% 

53 x-Int. In all the cases your clients have been adverse to the 
Bell patent, have they not ? | 

A. They have. 

54 x-Int. Now, in the course of your employment during these 
years by clients adverse to the Bell patent, have you yet discovered 
any publication or description, before 1876, of a mode of operation 
in which vocal or other sounds were to be transmitted telegraphi- 
cally by causing undulations similar in form to the vibrations of the 
air accompanying said vocal or other sounds to be transmitted 
over a wire; if so, point out to the Court what publication or 
description you have found which described that mode of oper- 
ation ? 

A. I have found no such description. 

55 x-Int. In your direct examination you say that in Bell's 
patent there is no description of an apparatus capable of trans- 
mitting and reproducing articulate speech, so that connected con- 
versations could he carried on between separated stations. Did you 
inean to say that an apparatus constructed substantially in accord- 
ance with the description and drawing of figure 7 was not capable 
of performing that operation ? 
<A. I did, and to the best of my belief at the present time such 
statement is true. 

56 x-Int. Do you know of any apparatus capable of transmit- 
ting articulate speech, unless it operates upon the principle of caus- 
ing electrical undulations similar in form to the air vibrations ac- 
companying the spoken words; and if so, where is that apparatus 
to be found, or where has it been described ? 

A. Ido not know of any apparatus about which either I or anyone 
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else can say positively whether the electrical undulations by means 
of which spceeh is transferred do or do not resemble the air undu- 
lations involved in the spoken words. I consider this statement 
found in Mr. Bell’s patent to be a pure figment of the imagination, 
which has never been confirmed or refuted. 

57 x-Int. Do you mean to say that, in your opinion, the mag- 
neto-telephone does not transmit speech in consequence of the fact 
that the undulations of electricity on the line wire may be graphi- 
‘ally represented by similar curves to those which represent the vi- 
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brations of air engaged in producing the sound ? 

A. I mean tosay that this is a subject about which we simply 
know nothing. We do not even know whether there are such things 
as electric undulations, and we certainly do not know what is the 
form or character of that action by which energy is transferred from 
one end of an electric wire to the other. Therefore, while it may be 
that the magneto-telephone acts in this way, we do not know posi- 
tively that it does. 

58 x-Int. Whom do you include in the term “we” in your 
last answer, besides yourself ? 

A. I think the majority of scientific men would agree with me if 
their attention were drawn to this point. 

29 x-Int. Do you consider Sir William Thompson a competent 
scientific electrician and included within the term “ we,’ and do 
you also include Prof. Henry in that same category? 

A. Sir William Thompson is a man of very high ability who has 
at various times enunciated his opinions on certain subjects, and 
within a short time enunciated precisely opposite conclusions which 
he has come to on further consideration of the same subjects. Prof. al 
Henry is dead many years. I therefore should not consider that 
my reference was met by prior statements made by either of these 
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gentlemen. What I mean is, that if the point, as I have stated it 
in the previous answer, were brought to the attention of any com- 
petent scientific man, I believe that his unbiased opinion would { 
coincide with mine, while he might easily use expressions, where his $ 
attention was not drawn to this point, which would appear to be at j 


conflict with my statements. 

60 x-Int. Then you think, do you, that if Prof. Thomposn had the 
benefit of your present suggestion he would modify this statement 
of the operation of the Bell telephone, viz.: “ The strength of its 
current must vary continuously and as nearly as may be in simple 
‘proportion to the velocity of a particle of air engaged in constitut- 


Ww 
~l 
~I 


DEPOSITION OF HENRY MORTON. 


“ing the sounds.” And how do you think he would modify it in 
order to agree with your views? 


Question objected to by defendants’ counsel on the ground 
that there is no evidence in the case that Sir William Thomp- 
son ever entertained such sentiments or expressed them. 


A. I think he would be quite ready to modify it to the extent of 
saying that, while the statement you have quoted was a possible ex- 
ons planation of the action referred to, it would be quite possible that 

; other and different explanations might be found and prove in the 
end to be more consistent with existing facts. 

61 x-Int. Will you favor us with an explanation, which, in your 
opinion, is more consistent with the facts than the one given by Sir 
William Thompson, viz., that the strength of current on the line 
shall be in accordance with the variation of the air vibrations en- 
gaged in producing the sounds? 


Same objections made by defendants’ counsel as that made 
to the foregoing interrogatory. 


A. I do not claim to have developed any theory on this subject. 
_ What I have already stated is, that in my opinion no certain or 
demonstrated theory as to the condition of things in the-wire con- 
necting the transmitter and receiver of a magneto-telephone had 
been developed. All we know is, that we can by the use of electric 
me force reproduce, at a distant station, vibrations substantially simi- 
, lar to those caused by the sound motions of the air at the transmit- 
ing tstation. This was taught us by Plilp Reis, who judiciously 
left the matter at that point, not claiming to know more than he did 
as to the electrical conditions of the connecting wire. 

62 x-Int. Then you mean to swear, do you, that we don't 
know that the strength of the current on the line wire is constantly 
varying during the operation of transinitting speech? 

A. I mean to swear to nothing of the sort, nor have I said any- 
thing warranting such an asuumption. Ihave said that we do not 
know that the strength of the current varies directly with the varia- 
tions of velocity in an air particle, or, to express it otherwise, that 
we do not know that the current could be graphically represented by 
a curve substantially identical with that representing the motion of 
the air particles involved in the sound. In other words, that this 
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theory as to an identity or close resemblance between the electrical 
conditions in the wire and the sound motions is a pure assumption, 
which may be true in certain cases and not in others, or may be 
true in no case, and is not, in my opinion, in any way essentially con- 
nected with the successful transmission of speech by electricity. 

63 x-Int. Don’t “we” know that the strength of current does vary 
continuously on the line wire during the transmission of speech? 

A. In the sense that it varies m intensity, reverses itself in direc- 
tion, and between these reversals momentarily ceases, we know un- 
doubtedly so much in the case of the magneto-telephone. 

64 x-Int. Knowing that much to be true, is it your opinion that 
itis a mere figment of the brain to say that those variations cor- 
respond with the variations of the air waves which are to be repro- 
duced in sound? 

A. It is, for this reason, among others: We know as a matter of 
fact that sounds being uttered at one end of sucha telephone line 
are very accurately reproduced at the other; and yet we also 
know that the elastic and other conditions of the diaphragm at the 
further end do and must induce a considerable modification in the 
motions otherwise due solely to the change of magnetic force pro- 
duced by fluctuations in the current. That identical results are pro- 
duced where two causes are at work, one of which is a new one, or 
different, seems to me to prove conclusively that the other cause 
must likewise be modified to compensate for this new or varied ac- 
tion of the other cause. 

65 x-Int. It being true that the electric undulations vary con- 
tinuously during the transmission of speech, do you mean to tell the 
Court that it is as probable that that variation does not depend upon 
the movement of the air waves and is not related thereto, as that is 
entirely independent of those causes and has a sort of variation 
of its own for which there is no present explanation? 

A. Your question assumes what I am not prepared to admit, that 
there are known to be electric undulations. 

66 x-Int. It being true that the strength of current varies con- 
tinuously on the line during the transmission of speech, do you mean 
to say that it is not eminently probable that those variations depend 
upon and are produced by the variations in the movement of the air 
waves, but that on the other hand there is no probability on this 
subject, and, for all you can think about it it, those variations have 
a law of their own entirely irrespective of the movement of the 
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A. What I have said and meant to say is this: The variations in 
current strength (meaning by that what we so call currents in one di- 
rection and in the opposite, and intermissions), are undoubtedly 
produced by the motion of the air waves and bear some relation 
thereto; but it is in my opinion perfectly possible that where those 
air motions involve gradual changes, the changes in current strength 
may be abrupteor possibly the reverse, in other cases. In other 
words, that while as a matter of course the air motion is the indirect 
cause of the electric action, it does not follow that the fluctuations of 
the latter shall in any close way follow the fluctuations of the other, 
or that such a distinction as Mr. Bell makes between an undulatory 
and a pulsatory current of necessity exists in the electric wire trans- 
mitting articulate words.’ 

67 x-Int. [am not discussing Prof. Bell’s selection of words, and 
haxe not asked you anything about that question. I am calling 
your attention to the actual operation of the apparatus. Using an 
apparatus in which a constant current is maintained in one direction 
and the strength of it varied by altermg resistance on the line, in 
that case is it a figment of the nnagination to say that the relation 
of the strength of current bears a definite relation to the variation 
of the air waves produced by the sound, and that the power of the 
instrument to transmit similar sounds to those uttered in the trans- 
mitter depends upon the fact that there is such a definite relation? 

A. In the first place, allow me to remark that the subject here- 
tofore under discussion has been the Magneto Telephone. All my 
answers have been directed to that instrument. Considering now 
the new apparatus which you suggest, I should say that the proba- 
bilities as to the relation of the current strength to the motion of 
the air waves would depend entirely upon the structure of the in- 
dividual apparatus, or, in other words, of the means used for chang- 
ing the resistance. Under certain conditions it is quite conceivable 
that the fluctuations in current strength might follow the motion of- 
the air waves, and that in other conditions there might be great 
differences; and yet under both sets of conditions articulate speech 
might be successfully transmitted. Thus, if the change in resist- 
ance involved minute absolute ruptures, I do not think that these 
ruptures would be represented in any way by the motions of the 
ar. The aw might be under such conditions, moving im a way 
which would be correctly represented by a sinusoid or combination 
of sinusoid curves, while the fluctuations or changes in the curren’ 
strength might be only capable of representation by a broken line 
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with sharp angles, ike the profile of a mountain range shown in a 
veography. 

68 x-Int. I have not asked about cireuit-breaking apparatuses, 
and will endeavor to eliminate everything from the question except 
what strictly belongs to it, if IT can. i give you the case of Bell's 
liquid transmitter, such as was exhibited at the Centennial, in which 
the strength of current is varied by unmersing the electrode to 
varying depths in the liquid conductor, by the vibration of the dia- 
phragm spoken to. Do you understand that apparatus? 

A. L understand your description of the apparatus, but I have 
never seen it in operation, nor do I know anything about its being 
used at the Centennial. 

69 x-Int. Now with that transmitter and the ordinary receiver, 
isn’t*it perfectly certain to you that the variation in the strength of 
current must bear a constant relation to the variation of alr waves, 
in order that intelligible words should be transmitted over it and 
heard at the receiver? | 

A. Undoubtedly the strength of current must bear some constant 
relation to the motion of the air waves, in order that the apparatus 
should be operative. 

70 x-Int. And is not that just as true in the magneto transmit- 
ter as in the variable resistance transmitter of any kind? 

A. Undoubtedly it is, and nothing that I have said was incon- 
sistent with that statement. 

71 x-Int. Now you have volunteered to swear that Reis taught 
us all we know of- the operation of the telephone, since which time 
you have adimitted that we know that-the strength of current varies 
during the transmission of speech, and that that variation bears 
some relation to the variation in the vibrations of the air producing 
the speech. Will you now point out to the Court where Reis de- 
scribes those two facts as incident to the transmission of speech or 
as the means whereby speech could be transmitted? 

A. In the first place, I have not asserted that Reis taught us all 
we know about the action of the telephone. What I did assert was 
that Reis taught us (involving, of course, what we knew already as 
supplemented by his instruction), that to transmit speech as well as 
musical sounds, all that was necessary was to reproduce at the re- 
celving station alr waves substantially similar to those developed at 
the transmitting station. And moreover, not only did he tell us that 
this theoretically could be done, but he demonstrated by actually 
doing it that it was done, T also stated that Reis did not attempt 
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to explain the conditions of the electric current in the wire. As to 
the fact, which I not only admit, but freely state, that the electrical 
condition of the wire is brought about by the air motion and must 
of necessity have some relation to it, 1 do not think that it was 
necessary for Reis or anybody else to make such a statement as 
that. When he had told us what he did, and when he had shown 
us what he did, this followed as a matter of necessary logical de- 
duction which required no invention, discovery or anything else to 
develope. It was simply the statement that causes and effects must 
have some relation and mutual dependence. tn other words, Reis 
told us: If you produce a sound undulation at one end of a given 
apparatus, you will get a similar sound undulation at the other end, 
the influence being transmitted by an electric current. From this, 
as I say, it logically follows that the electric current which serves 
for this transmission must be modified by the sound wave at the 
one end, and must have its strength, power or the like, by whatever 
name you call it, changed in some relation to the sound motion 
which causes modifications in it at the one end, and to the sound 
development which it causes at the other. 

72 x-Int. Then you mean to swear, do you, that the mode of 
transmission by maintaining an unbroken circuit between the trans- 
mitter and receiver and by causing the strength of current on the 
line to vary in some ratio'to the air waves, was the obvious conclu- 
sion from Reis’ description and apparatus, needing no invention to 
discover that mode of operation? 

A. I mean to say that anyone reading the description of Reis, 
and constructing and using his apparatus so as to secure the results 
attained by Reis, would of necessity develope all that is involved in 
your question: that is, when he used the apparatus for the trans- 
mission of speech he would be using it without interruption of cir- 
euit and with a current unbroken and continuous, which varied in 
some relation to the air waves in sound. I do not say that Reis in 
his description in any way points out or indicates the use of a con- 
tinuous current. His description secins to be confined to the em- 
ployment of his apparatus for the transmission of loud musical 
sounds, and he is silent as to the special conditions which would be 
involved in the use of the apparatus for the transmission of speech. 

73 x-Int. Won’t you answer the question, which is this: Did it, 
in your opinion, require no invention or discovery to construct the 
closed circuit telephone and to develope the mode of operation 
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therein contained, in view of the fact that Reis’ apparatus and Reis’ 
description were known to the public? 

A. To produce a practically efficient closed circuit telephone 
did, in my opinion, involve a great many inventions and discoveries 
in addition to all that was given us by Reis, but it is also my 
opinion that among these inventions and discoveries the so-called 
invention or discovery that the current in the wire must express 
undulations corresponding to those of the moving particles of air, 
was neither necessary nor important. Reis showed us how to 
transmitt speech imperfectly. Various improvements, such as_ the 
use of carbon in the transmitter and the use of a metallic dia- 
phragm in the receiver, were essential to make this transmission of 
speech practically available, but in my opinion this practical de- 
velopment was in no way influenced by any notions, correct or 
otherwise, as to the character of the current in the wire. 

74 x-Int. Then, it is your opinion, if I understand you, that the 
construction of a closed circuit telephone, in which the strength of 
current, flowing constantly, is varied by the vibrations of the dia- 
phragm, did not constitute any invention, in view of the description 
and apparatus of Reis ; is that what you mean to swear to ? 

A. That is precisely it, understanding that your definition makes 
the broad claim only, and does not involve any of the means, such, 
for example, as those peculiar to the magneto telephone. 

75 x-Int. I will try again. Figure 7 in the Bell patent repre- 
sents a closed circuit telephone, in which the speaker utters a sound 
in the transmitter and the listener hears a sound in the receiver 
similar to that uttered in the transmitter, and in which the strength 
of current along the line is constantly varying with the movements 
of the diaphragm, under the impulse of the air waves. Now, sup- 
pose that apparatus to be operative, don’t you think that was a 
wonderful instrument, and that the principle of its operation was 
new, notwithstanding what was described in the Reis publication ? 

A. I do think this was a wonderful apparatus, if operative, and 
that it would involve many new actions, irrespective of everything 
found in Reis’ publication. In other words, it contained abundant 
patentable novelty, notwithstanding that, as far as the mode of ac- 


tion in reference to the transfer of speech by means of the electric 
current is concerned, its operation was substantially identical with 
that of the Reis apparatus when used for transmitting speech. 

76 x-Int. Was it substantially identical with any operation de- 
scribed or pointed out in any of the Reis publications ? 
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A. As Reis has given no description of the operation of his ap- 
paratus when transmitting speech, as far as its electric current is 
concerned, there is, of course no description in such publications of 
this operation. | | 

77 x-Int. Was it substantially identical with any operation for 
the transmission of speech known to you, or, so far as you know, to 
the scientific world, in 1876, and, if you say it was, point out the 
fact with which you say it is substantially identical, then known to 
the world as the means of transmitting speech? 
| A. As far as I am concerned, I know of no method of transmit- 

ting speech at the date mentioned. How far any such method was 
known to the = scientific world, [ can only answer by reference to 
such publications as exist, viz., what are known as the Reis publica- 
tions, and such other matters as have been published recently, con- 
tiining statements of those who claimed that they knew of such a 
thing at that date. 

78 x-Int. So far as you know from the publications existing in 
1876, was the method of operation involved in that Bell telephone, 
Fig. 7, recognized by the authors of the publications in regard to 
Reis’ or any other apparatus then known? 

A. It was not. 

79 x-Int. When you were examined in chief as a witness in the case 
of The American Bell Telephone Company against Spencer, you swore 
as follows: “Fully realizing all this, however, it seems to me in no 
“wise to influence this conclusion to admit that the Reis telephone 
‘actually did embody the feature of ‘a fluctuating or undulatory 
“eurrent corresponding to changes in pressure between the elec- 
“ trodes, produced by the air vibrations constituting the spoken 
“words. For this feature, though it undoubtedly existed in the 
“ Reis instrument when used to transmit articulate speech, was not 
“ recognized by the authors describing it, and would therefore have 
“ furnished no information which would have enabled the supposed ° 
“manufacturer to have constructed an operative telephone under 
‘“ the conditions above stated.” Do you wish to take back any part 
of that answer now, if so, do it? 

A. I do not, but simply add that a knowledge of this feature 
would not in my estimation, even had it existed, exert any influence 
on the development of the art of transmitting speech by electricity, 
or in other words, would not have any influence in developing the 
improvements which have been made in this direction since Reis. 
80 x-Int. Then your opinion is, I suppose, that Bell’s invention 
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did not exert any influence upon the development of the telephone 
as it now exists? 

A. Bell’s invention, as expressed in patent 174,465, did not, in 
my opinion, exert any influence on the development of the art of 
telephony. Had he left the matter there we should have been no 
better off to-day than prior to that patent, as regards this subject. 
It was what Mr. Bell did after the date of this patent which, in my 
opinion, was of importance in this connection, for it was after that 
that he made and published to the world the invention of an opera- 
tive telephone. What he published to the world in this patent. is, 
as I have frequently said, a system of multiple telephony, and what 
may be called a singing or musical telephone. 

81 x-Int. What is there in the principle of any known magneto 
telephone that differs from Fig. 7? 

A. Everything that makes it operative. 

82 x-Int. What principle of action is there in any one not shown 
in Fig. 7? 

A. In some the use of an iron diaphragm, which, if vibrated 
opposite an electro magnet, produces currents of sufficient power 
to practically affect a corresponding instrument at the other end of 
the line. Also, in this diaphragm is involved the resistence to the 
effects of moisture, which are fatal, in the apparatus shown in Fig. 
7, to any continuous use of the instrument. Precisely the same 
statement may be made with reference to the receiving instrument, 
in which the substitution of an iron diaphragm for the membrane, 
connected with an armature, changes the apparatus from a_practi- 
cally useless to a thoroughly efficient one. 

83 x-Int. Do you consider those*changes to involve any new 
principle of action, or to be only an improvement in details, where- 
by defects of construction are avoided ? 

A. I consider them to be so vitally important in their effect that 
they render the apparatus a substantially different one. It is true 
that in a sense the principle of action, viz., the production of an 
electric current, by the movement of an armature or other mass of 
iron, in front of a magnet, is the same. But this is a principle 
which was not new at the date of the Bell invention, but was em- 
ployed in very many forms of apparatus before this. 

84 x-Int. Perhaps you can select one form of apparatus out of 
the very many, in which an armature is made to vibrate in unison 
with air waves of sound, and excite an electric current in unison 
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with itself, for the pnrpose of transmitting speech. Refer the Court 
to just one of such apparatuses ? 

A. I have not stated that an apparatus containing all these com- 
binations of parts and offices existed, but simply that this mode of 
action of the apparatus was old, as illustrated, for example, by 
Breguet’s apparatus for firmg blasts, or the various forms of mag- 
neto electrie apparatus where currents were produced by rotating 
or otherwise moving armatures in the front of magnets, as, for in- 
stance, in the apparatus described by Sir Charles Wheatstone in 
the first volume of the “ Telegraphic Journal,” 1873, page 4. 

85 x-Int. Don’t the magneto telephone have that combination 
and operation in it, whether the diaphragm is made of membrane, 
with an armature attached to it, or of iron, in which the armature 
and diaphragm are one ? 

A. Undoubtedly. I have just said so. 

86 x-Int. Now you have said that the Legat Receiver was not 
deseribed as having a pendulum action, and that the vibration 
which it does have is moleeular, and not of the entire mass. 
Now I refer you to this sentence of the description: “The lever 
/, With the armature, is suspended from the standard 4 in the man- 
ner of a pendulum, its motion being regulated by means of the 
screw / and the spring ¢.” Will you be good enough to tell us what 
“the motion” means in that case, if not the swing of the armature 
under the effect of the magnet and spring? 

A. It means, I think, manifestly, such a vibration of that arma- 
ture as would develope in it musical sounds, this vibration or 
motion being regulated by means of the screw and spring. In 
other words, it will be noticed that im the description which you 
have quoted itis said that the lever, with the armature, is sus- 
pended from the standard #4 in the manner of a pendulum; this 
referring manifestly and emphatically to the mode of suspension, 
not to the mode of action. It is not said that this lever is arranged 
to act like a pendulum, but that its manner or mode of suspension 
is sunilar to that of a pendulum. When its motion is referred to, 
it is stated that this 1s regulated by means of the screw / and the 
spring gy. Of course such a description as this is very brief, be- 
cause the adjustment is left to the intelligence of the operator, 
which, as I have said, would unquestionably teach him that to get 
the effects desired with an armature lever constructed as is this one, 
it would be simply absurd to allow a free motion, but that it would 
be necessary so to bind it that it should be capable of this which I 


Ls i ° 3s x - 
. ny oe sogemre ser 


386 EVIDENCE FOR DEFENDANTS. 


have called for distinction molecular vibration, rather than massive 
swing of the body as a whole. 

87 x-Int. Then, as I understand you, the design is to strain that 
armature hard against the stop, so that the magnet is unable to 


start it against the tensile strain of the spring? 


A. Not exactly that, but so that the magnet is unable to pull it 
away. In other words, we have the strength of the spring holding 
it with an elastic force; if this is unresisted, the body remains at 
rest; if it is resisted by no matter how little, there will be a corre- 
sponding movement of the body away from the direction in which 
the spring pulls it, when the adjustinent is as it should be. 

88 x-Int. Then do you mean to say that the magnet is to be 
strong enough to pull the armature some distance, and not strong 
enough to pull it all the way, against the strain of the spring, the 
magnet increasing its power with enormous ratio as the distance 
diminishes? 

A. I mean to say that the adjustment is to be such that when 
the magnet acts it can draw the armature towards it to a very slight 
extent, perhaps the distance of a fiftieth of aninch or possibly less, 
and that when it has accomplished this much the increased tension 
of the spring will be so much greater than the increased attraction 
of the magnet that no further motion in the direction of the mag- 
net is possible. And I say this not on the ground only of theoretical 
knowledge, but of actual experiment with this very piece of ap- 
paratus, which shows me that this is precisely what it does. 

89 x-Int. Show us where the description instructs you to con- 
struct a spring whose resistance will increase more rapidly than the 
rate at which the magnet attracts, viz., inversely as the square of 
the distance, so that the spring will allow it to travel a fiftieth of an 
inch and then accumulate resistance greater than the increasing 
power of the magnet. 

A. In the first place, with this apparatus it is entirely unneces- 
sary that any such instruction should be given. Weare told to 
regulate the movement of the armature by the ‘use of the spring 
and the screw. Now, it is simply necessary to make such an ad- 
justment that a large -part of the strength of the spring is antag- 
onized by the action of the screw, whereupon any such arrangement 
as you suggest becomes perfectly unnecessary, because, as soon as 
the attraction of the magnet causes a minute forward movement of 
the armature, the pressure from the screw is relieved and the spring 
obliged to do the whole work. 
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90 x-Int. As you understand the description, is that armature to 
be visibly still or to have a visible vibration? | 

A. Only to have a visible vibration as a tuning fork has; that 
is, 1f sounding very loudly it ought to be possible to see a slight 
tremulous motion, but when sounding as in the transmission of 
speech it ought not to be visible to the unaided eye. 

91 x-Int. As the instrument is described in operation, there are 
five cells in circuit and the circuit is opened and closed at each air 
vibration. Now, in such a case as that the magnet would have the 
strength due to a five cell battery, and alternately no strength, the 
spring, as you understand it, being screwed up so hard that the five 
cell strength would not pull away the armature. Do I correctly 
state your understanding? 

A. Youdo. | . 

92 x-Int. Now, suppose you used a microphone transmitter and 
that apparatus. In that case the five cell battery would be con- 
stantly pulling, would it not? | 

A. Toa greater or less extent; that is to say, more or less 
strongly, it would. 

95 x-Int. In such a case is not the variation and strength of cur- 
rent an exceedingly small percentage of the total power? 

A. It may be or it may not be. That would depend upon the 
degree of change in the microphone transmitter. 

94 x-Int. For the purpose of ordinary conversation is not the 
variation in the strength of current exceedingly small? 

A. I think it is. 

95 x-Int. Now, do you think that that apparatus in which a five 
cell battery is employed and which is deseribed as a cireuit breaker 
was constructed to be held fast by that spring, so as not to give way 
under the maximum strain, and at the same time to be an operative 
instrument with a microphone transmitter? 

A. LT have not a doubt of it, because it is operative under exactly 
those conditions, not as a practical commercial instrument, but im 
the sense in which we say a thing is operative when it may be made 
to go. 

96 x-Int. You have said that Fig. 7 in the Bell patent was de- 
signed as a multiple telegraph. Now, will you explain to the Court 
how you think Mr. Bell intended Fig. 7 to be operative as a multi- 
ple telegraph, as you read the specification? 

A. T have not said exactly what you state, but that Fig. 7 was 
intended as a singing telephone, which could be used in the sys- 
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tem of multiple telegraphy set forth in the patent No. 174,465. As 
I understand it, it would be used in the following manner: A series 
of such instruments as A, of Fig. 7, would be placed as transmit- 
ters at one or more stations, and a series of instruments such as L, 
as receivers at other stations, all being connected in a continuous 
series. Then, by prearrangment, signals would be given in_ the 
different transmitters by singing or by sounding a musical instru- 
ment so as to produce a given note, whereupon the signals made in 
that note could be recognized in the receivers and could be picked 
out by ear or by the use of a resonator so as to be distinguished 
from other signals produced in other notes at the same time. It 
would be an obvious arrangement, of course, to so construct the in- 
strument that each instrument might become in turn either receiver 
or transmitter, by simply shifting the cone, everything else being 
identical. 

97 x-Int. And that arrangement is what you think is described in 
patent 174,465, is it? when the pate itee deseribes Fig. 7? 

A. That is the arrangement which I suggested by the presence 
of Fig. 7 in this patent, though there is no description as to its use 
in that connection there given, this use being, as I think, manifest 
from the general context. 

98 x-Int. But you are quite sure it was not designed for one 
person to utter sounds in A and another person to hold the cone L 
to his ear and hear similar sounds to those uttered in A? 

A. On the contrary, that is exactly how it was intended to be 
used when employed as a singing telephone as well as when em- 
ployed as a multiple telegraphic instrument. 

99 x-Int. But if a man couldn’t sing, then he couldn’t use the 
instrument, as I understand? , 

A. Oh, yes. He could get somebody else to sing, or he could 
use a musical instrument, as the patent suggests. 

100 x-Int. So, that according to the instruction of the patentee, 
as you understand it, for anyone to use this instrument, he must 
either provide a musical instrument or get someone who could sing; 
otherwise he could not utter his own voice in it and ‘have that un- 
derstood by the sound which he uttered reaching the ear of the 
listener? 

A. Not if he undertook to talk in it, for two reasons: in the first 
place, because, after repeated and careful trials, I have never been 
able to hear a word through it, and in the second place, anyone 
who was drawing up such a patent and knew that such a result as 
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the transmission of speech could be obtained, could only have 
failed to state it in plain words through an intention to conceal and 
mislead. 

101 x-Int. Then you think that when Mr. Bell said that the 
human voice might be uttered into A and that a similar sound to 
that uttered into A would proceed from L, he only meant that to 
be true in case the human voice was sung, as you understand the 
entire language? 

A. Beyond a question, that and only that is precisely what that 
phrase means, taken in its existing connection. What Mr. Bell 
meant would depend upon what Mr. Bell knew at the time.’ Ac- 
cording to his own testimony, as I recollect it, he had never heard 
w word transmitted through such an apparatus at the time this 
patent was drawn. If, on the other hand, he had succeeded in this 
direction, and knew that the apparatus would operate as a speaking 
telephone, then I should be unwillingly obliged to conclude that he 
had deliberately used language intending to conceal what he knew 
and to mislead the public. 

102 x-Int. Had he heard singing through the thing at that time, 
as you understand his testimony or the facts, in consequence of 
which he meant singing when he said’ ‘‘ the human voice?” 

A. My recollection is that he testified to having heard sounds, 
such as shouting. 

103 x-Int. Then why don’t you say that he meant by “the 
human voice” shouting, in place of music, since you give a con- 
struction to the patent by what you think he swore to? 

A. In the first place, I do not found my construction of the 
patent upon Mr. Bell’s testimony, but simply upon the internal 
evidence of the document itself, which I think is perfectly conclu- 
sive in this direction. As to the question whether shouting or 
singing was intended, I should say that I do not consider that 
shouting or any other inarticulate sound is suggested and indicated 
in the patent, but, of course, wouldbe inapplicable where the instru- 
ment was used for multiple telephony where a fixed musical note 
would be essential. Where it was simply used, however, as a sing- 
ing telephone, then shouting or any other mode of producing a noise 
of inarticulate character would, I think, be indicated. 

104 x-Int. Don’t you know it to be true that any telephone in- 
strument capable of complying with the conditions described in that 
patent must necessarily be capable of transmitting articulate speech, 
and don’t you think that Prof. Bell knew that as well as you? 
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A. I do not know, in this sense, that it is simply a question of 
degree. An instrument complying with the claims of that patent 
absolutely would undoubtedly transmit speech, but that Mr. Bell 
did not know that the instrument proposed by him had the capacity 
of so complying with those claimed conditions is, I think, perfectly 
manifest’ from his conspicuous silence throughout the patent in 
reference to any such action as the transmission of articulate 
speech. 

105 x-Int. Isn't it perfectly certain that in such an instrument 
as is shown in that drawing, Fig. 7, if in fact, to use our own lan- 
guage in the Spencer case, already quoted to you, “ there was a 
fluctuating or undulating current corresponding to the changes in 
the air vibrations, whereby a similar sound to that uttered into A 
will proceed from L,”’—that such a machine must necessarily be a 
talking machine? 

A. Assuming the facts to be as you state, in reference to this 
particular instrument, and also that the sound proceeding from the 
receiving instrument was sufficiently intense to be audible, undoubt- 
edly the machine would transmit speech, because, in other words, 
your assumption or definition is equivalent to saying that it did 
transmit speech. 

106 x-Int. And don’t you suppose that the man who conceived 
of that theory of action and constructed an apparatus in conformity 
therewith knew, as certainly as any man knows in respect to a 
machine which he- has not reduced to practical operation, that it 
would transmit speech if properly made? 

A. Ido not. On the contrary, with all that theory fully de- 
veloped and explained, I should be in profound doubt as to the 
operativeness of any such apparatus prior to experiment demon- 
strating the same; and if in this case I had further constructed the 
apparatus and on repeated tests had failed to obtain any successful 
result, such doubts would be reduced to a reasonable degree of 
certainty, and I should say, “the theory is excellent, but the 
natural conditions involved in the problem, which theory is unable 
to treat and discuss, so seriously modify the results that my hopes 
of success are proved to be unfounded.” 

107 x-Int. I have not asked you what would you think on the 
subject, not having been the inventor of this thing. My question is 
directed to the man capable of having conceived that mode of opera - 
tion and of having stated it in the form in which it now stands before 
the world, accepted, I believe, by scientific people everywhere, as the 
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best known statement of the phenonemon: and in respect to him I 
ask you, in view of what the fact has developed, whether you do 
not think he was justified in believing that such an apparatus as . 
that was necessarily a talking machine, particularly if he believed it 
was a good singing machine? : 

A. I can well conceive that Mr. Bell, before he made any experi- 
ment with the apparatus, may have hoped that it would prove sue- 
cessful as a means of transmitting articulate speech; but that he 
should have Anown any such result would be, in my estimation, to 
claim for him prophetic power. After he had made an experiment 
and found this to be a failure, he would be still further from any 
such knowledge of necessary success. So far in reference to mere 
conclusions on general principles. In this patent itself, however, 
Mr. Bell has, in my opinion, given conclusive, direct and positive 
testimony that at the time of drawing the same he was so far 
from knowing that the apparatus would be successful that he did 
not venture to state even his hopes, but drew a patent and described 
this apparatus without the famtest hint that it could be used as a 
means of transmitting articulate speech, when such an announce- 
ment, he could not but know, would excite universal attention and 
interest and give to the patent an incalculable value. 

108 x-Int. And under tlose circumstances you think he calls it 
a singing machine, and not a talking machine, in his patent, in sub- 
stance ? 

A. And under those circumstances he described it for what he 
knew it to be and not for what he may have hoped it might become 
in his hands or the hands of some one else. 

109 x-Int. Which was a singing telephone, if I understand your 
testimony ? 

A. His description of it is the description of a singing or non- 
articulating telephone. 

Adjourned to July 12th, 1884, at 11 A. M- 

J. A. WELCH, 


Special Examiner. 
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29 Wat Street, New York, ? 
JuLy 12th, 1884,11 A.M. § 
Met pursuant to adjournment. 
PRESENT— 
Mr. Dickerson for complainants: Mr. Peckuam for defendants. 
Deposition of Pror. Henry Morron continued : 


('ROSS-EXAMINED BY Mr. DICKERSON : 


110 x-Int. In vour twenty-fifth direct answer you drew a distinc- 
tion between what you call a voltaic current and a magneto cur- 
rent. Do you really mean to say that there is any distinction be- 
tween the electric current generated by a magneto machine and by 
a voltaic battery, and if you do, tell the Court what it is? 

A. In the general sense that an electric current Is an expression 
of a certain disturbance or distribution of electrical condition along a 
conductor, there is no difference between what is commonly called a 
galvanic and a magneto current; but when we come to study the 
details of these two actions there are certain marked differences be- 
tween them. That is, conditions will subsist in a current produced 
magnetically which are not found under like conditions in a gal- 
vanic current. For example, the nature of the fluctuations or incre- 
ments and diminutions in a magneto currrent are as a rule different 
from those which we find in a galvanic current. In this sense it is 
proper to make use of the two words as indicating things which are 
sufficiently different to authorize the use of distinctive terms ; but 
of course it is not intended by this to claim that in a general and 
broad sense there is any absolute difference between any one elec- 
trical current and any other, 

111 x-Int, Do you mean by allthat to say to the Court that while 
there may not be a difference in the broad sense, there is in a spe- 
cific or narrow sense sucha difference as that a magneto current 
would operate differently in the Bell telephone from a_ galvanic cur- 
rent, so that in one case the machine would be operative, and in the 
other, not, or that the operations would be different in reference to the 
problem of speaking iy 

A. I mean to say that the differences are sufficient to make it 
necessary to employ different instruments when we propose to use 
what is generally understood by electricians as a galvanic current, 
in place of a magnetic current as indicated in the Bell patent in ret- 
erence to figure 7. In other words, we should have to convert the 
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transmitter into a microphone, when it would cease to be, as it is 
now, an instrument of double office, capable of acting both as trans- 
mitter and as receiver. 

112 x-Int. That is specific, and as I understand it you mean to 
say that in an apparatus substantially ike figure 7, a magneto ma- 
chine could not be substituted for the battery there shown, with a 
like effect, and that in a microphone transmitter a battery and mag- 
neto machine are not convertible terms ? 

A. I do not intend anything of the sort. Ifa magneto machine 
were substitued for the battery in Fig. 7, it would then leave the 
effective current by which the apparatus was operated, or, in other 
words, by which speech was transiuitted, if such a result was obtained, 
a magneto current, just-as it was before , the current supplied by the 
magneto machine in place of the battery serving no purpose and 
having no effect except to excite the electro magnets so as to render 
it possible for them by reaction with the armatures, to develop what 
are known as magneto cwrents. In order that this apparatus should 
be operated by a galvanic current, it would be necessary that the 
magnets and armatures in the transmitter should be removed and 
some device substituted capable of producing changes in a galvanic 
eurrent by which speech should be transmitted. By a galvanic eur- 
rent I mean of course, primarily, such a current as is developed by a 
galvanic battery, and of course do not mean to deny that by special 
arrangements we can obtain from a magneto machine a current 
practically identical therewith ; the distinction, as T have said, be- 
tween the magneto and galvanic currents, not being in nature or in 
essentials, but in details or modifications which may or may not 
exist in special cases. 

113 x-Int. Won’t you answer the simple question with a yes, or 
no; don’t you know that if a magneto machine were substituted fo) 
the galvanic battery in an apparatus substantially like Fig. 7, thy 
operation would be substantially the same as it is with a battery, 
without any changes in the rest of the apparatus at all? 

A. I do not know any such thing, in a general sense, because it 
would depend entirely upon the character of the magneto machine 
used. If the magneto machine employed yielded such a current as 
is known among electricians as the characteristic Inagneto current, 
the apparatus would be entirely inoperative, ut if the magneto ma- 
chine were so constructed as to produce a current practically equiva- 
lent to a galvanic current, then, of course, the apparatus would act 
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just as it does now, operating then by a magneto current self-gen- 
erated in the apparatus itself. 

114 x-Int. When you answered this last question didn’t you 
know that the ordinary magneto machine, such as is used in teleg- 
raphy, does generate just such a current as a battery generates, 
and is a simple equivalent for a battery current in telegraphic oper- 
ution? 

A. I know, of course, that the very complex magneto electric 
machines, with numerous special appliances, which are used as sub- 
stitutes for galvanic batteries in telegraphic work, yield currents 
which are practically identical with those obtained from batteries, 
und I have had this in mind since this topic was first started and 
have carefully framed my answers so that they should be entirely 
consistent with this fact. Nothing that [ have said is in any way in 
conflict with or fails to recognize the fact that we may produce, by 
the use of magnets, currents equivalent to what are known as gal- 
vanic currents ; but of course, when this result had been obtained, 
the currents so pre uluced have lost the recognized characteristics of 
magneto currents, as that term is used to indicate a distinctive 
property or quality in currents. 

L115 x-Int. Will you tell the Court what are the distinctive char- 
acteristics of magneto currents which are lost in the magneto ma- 
chine used in telegraphy? 

A. The most prominent characteristics of magneto currents, as 
distinguished from galvanic, is their constant fluctuation or irregu- 
larity, reaching the extent, in most cases, of complete reversal as to 
direction ; and this, as | understand, is the w.lea which the word con- 
veys when used as a distinctive term. 

116 x-Int. Then, as you understand the term, electro-plating by 
magneto machines is not done by magneto currents? 

A. Ina certain sense you are correct; that 1s to Say, the term 
“magneto currents ” is used in two different senses. It is used as 
a distinctive term, as [have already pointed out, to discriminate 
between the characteristic CUrrenbt developed by the action of a 
magnet, and the characteristic current developed by the action of a 
battery. But itis also used without any such idea of distinction 
as to the character of the current, as a means of indicating the 
source of that current, whether it is a battery or a magneto ma- 
chine; or, as it is more commonly called, dvnamo-electrie machine. 
As a constant and steady current is necessary for electro-plating, 


the dyvnaino machines employed in that work are so constructed as 
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to yield currents as uniform, constant and regular as possible, and, 
therefore, such currents, as regards their character, might be very 
properly called galvanic currents, while as regards their origin they 
are with equal propriety called magneto currents. 

117 x-Int. Can you refer the Court to anything in print or in 
writing, excepting this last answer, in which the dynamo machine 
currents are called galvanic currents; if so, tell us in what book 
such a name is given to them? 

A. Having no books treating on such subjects with me, it is of 
course unpossible for me to furnish at this moment any reference, 
and I feel perfectly contident that what I have said in reference to 
them in my previous answers is in entire accordance with everything 
which has been published by scientific writers on the subject. 

118 x-Int. At your leisure please give us the reference to a pub- 
heation in which currents from dynamo machines are called gal- 
vanic currents, in any book or publication whatever, and [ will con- 
sent to have it put into your deposition at any time. 

A. I will do so. 

119 x-Int. Now, in view of your last explanation, is there any 
difference whatever in the effect produced, or in the manner of pro- 
ducing it, so far as the telephone is concerned, whether dynamo 
machine currents, such as you have described to be used for plating 
and telegraphing, or battery currents, are employed? 

A. None whatever; the current under those circumstances would 
have no direct effect in the operation of the instrument, as I have 
already pointed out; said operation being carried out by the defi- 
nitely magneto current developed by the instrument itself. 

120 x-Int. I will try again. In an apparatus like Fig. 7, a gal- 
vanic battery is represented as an essential part of the operation. 
In microphone transmitters, generally speaking, a galvanic batters 
is used to produce the current over the line. Now, in either of 
those machines, does it make any difference whatever in the opera- 
tion or effect, whether a dynamo machine of the kind you have de- 
scribed, be substituted for the batteries; the one shown in the 
drawing and the other indicated in the question? 

A. It would make no difference; but at the same time it would 
be just as true as ever that Fig. 7 would operate as a telephone, if it 
did so at all, by what is known as a magneto current distinctively ; 
and that the microphone, whether the current applhed to it came 
from a battery or a properly constructed (lynamo, would be of ne- 


CSSLD\ pHperated Dy what IS known as a Yalvanic current distinct- 
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121 x-Int. Then vou mean to swear, do you, that when a dynamo 
nacbine makes a current dowing in one direction, that ceases to be 


{ Lynaino GCULYrent, tna IS wd ZGaivanic current? 

A. L mean to state that when a dynamo machine produces a 
current so uniform as to possess the characteristics In that respect 
f a galvanic current; that it is to.all intents and purposes a gal- 
anie current. and would be so regarded by any competent elec- 
trician? 

122 x-Int. And does not 2 competent electrician also know that 
. battery current is sometimes irregular and sometimes reverses 
tself ? 

\. Not in the sense in which we use those terms in reference to 
L magneto current. 

123 x-Int. Doesn't he know that the current will sometimes tlow 
ne way and sometimes another, from the same battery ? 

\. Never, except under unusual and abnormal conditions, such 
is the extreme polarization or exhaustion of a battery or the lke. 

124 x-] 
be specially guarded against in order to prevent the mischief they 


nt. Does not that tendency in gaivanic battemes have to 


vill do in a plating operation ? 

\. Not in wny such sense as it Das tO De provided against with 
ivVnaImo machines, nor is any such compiete reversal as We ave in 
bile Case ol a magneto current possible as in the case of a battery. 

125 x-Int. Then you mean to say, do vou, that a batterv will 
lot at times completely everse itself, so that the positive end 
ecomes nevatlve and the negative positive, the current Howiny 


) 


Hest in one direction and then in the other ” 


\. Tf any such action as that happens in the battery itself, it is 


in extremely unusual one and can only ocenur under peculiar 
conditions. You probably have in mind quite a different fact, that 
vhen a battery is connected with a plating bath, it will establish 
pPposite polarities in the cathode mac annode of the Diating bath, 
md iu the strength of the battery should vreatly diminish, this 
posing battery In the plating bath might reverse the current: but 
this is, of course, a totally different thing from a reversal in current 
from the battery itself, and either of these actions is, as [ have 
said, one of relatively rare occurrence, resulting from the 
Xhaustion of a battery alter many days of use, while the fuctua- 
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part of the normal action of the apparatus. 


126 x-Int. And when a batt rv does reverse itself, do you call 


that a dynamo current as distinguished rom a Yalvabic current. 


and where do you tind that name given to it ? 

A. L do not: ste h reversal DbeLhneg totally ditterent in ‘haractel) 
and etfect from the reversals characteristic of magnetic currents. 

127 x-Int. Don’t vou know that the reversal of current iu 
magneto machines has nothing to do with the fact that the current 
Ls venerated magnetically, but depends chtirely Upon the fact that 
the machine LS so) organized cus hecessarily tO reverse thie CULTECLE atl 
each passage of the armature, whereas if the machine is different! 
constructed the current will be continuous: in both cases it being 
venerated by magnetism instead of by a battery ? 

A. I have already repeatedly tried to make it clear to you what 
is the origin and meaning ot thre teri ~ hagneto current as 
distinguished from * galvanic current,’ but, as I do not appear to 
have succeeded so far, f willtry again. Faraday, a long while ay 
discovered that when a conductor was moved in the vicinity of 
Magnet so as to cut what are known Ls lines ot havnetic fore 
current was produced in such conductor which, in consequence of 
the method ot its produ Pion, Was called a! lagne tlc current, or 
rather a magneto current, to distinguish it from another theoretica! 
term. This current possessed certain peculial and distinctive 
qualities, among which the most striking, as I have already stated. 
was its changeable wnd reversible character, as the resuit of this 1 
has become usta alone electriclaus CO speak of such “mw current as 
this as a Inagneto current, hot Meaning thereby to refer to its Orlgib 
or source 1p a magnet so much as to its characte) his is the 
sehse in which | have usec the word Ln Lit \ apswer to cline CT questiol 
25, as I have already explained. While the word has received t 
meaning when so used, it has also, in the ordinary business 
connections of the subject, been used as a term to indicate the 
SOUrCe ot electricity, SU that LD that COLD ction We would speak oft 
aw current coming from a magneto machine as a magneto current, 
irrespective of its characteristics, and in that sense the word would 


have Lo meaning is a cuistinction between one current and anothel 


Ln reference tO any characteristic or propert Ot sald current it 
simply refers to the source of the current, without in any way 
describing it or indicating its purpose. IL have already, in several 


previous auuswers, stated that ral aghneto machine might be anc 
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frequently was so arranged as to produce a current which had none 
of the qualities indicated by the term magneto current when used 
as a descriptive word ; and, therefore, I have already stated what I 
understand you to ask about in this question, viz., that the character 
of the current yielded by a magneto machine depends upon the 
construction of the machine, and may be, and is in certain cases, a 
practically uniform current, having, therefore, none of the charac- 
teristics indicated by the use of the term magneto current when 
that is employed as a description or indication of the properties of 
a current and not simply of its source. | 

128 x-Int. In the Spencer case, when speaking of the action of 
the Reis transmitter, you say: “In that case a rupture of contact, 
when it did occur from too loud speaking or an intentional move- 
ment of the lever. produces a violent rattling noise utterly inconsist- 
ent with the transmission of words.” Now are you still of opinion 
that a rupture of contact between the electrodes of the transmitter 
is utterly inconsistent with the transmission of words, or have you 
changed your opinion since that time ? 

A. I am still of opinion that any such rupture of contact as I 


there refer to is inconsistent with the articulate transmission of 


speech, but various statements which I have heard from others lead 
me to be at present of the opinion that very minute ruptures of 
contact are consistent with the transmissions of articulate speech, 
or, still further, that articulate speech may actually be transmitted 
by means of successive minute or brief interruptions. 

129 x-Int. Have you any knowledge of your own to the effect 
that in a speaking telephone a rupture of the electric current can 
be so made as to produce articulate speech ? 

A. I have no such knowledge from my own observation. 

130 x-Int. Is there any substantial difference in principle or 
mode of operation between the transmitter of the defendants in this 
case and the transmitter in the Spencer case, or the Blake trans- 
mitter, so called ? 


Question objected to by defendants’ counsel for the reason 
that the identity of the defendants’ transmitter with either 
that of Spencer or Blake is immaterial, and further, that 
neither the Spencer nor Blake transmitter is in evidence in 
the case. 


A. As to the identity or similarity between the structure and mode 
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of operation of the transmitter referred to as defendants’ transmitter, 
and the Spencer and the Blake transmitters, I can only say that in 
structure defendants’ transmitter is entirely unlike the others, and 
as regards its mode of operation I do not feel myself able to say 
with any certainty exactly what that mode is. When TI first saw 
this transmitter, the impression it produced upon my own mind was 
that, had I not been informed, under circumstances that compelled 
my belief, that it was operative, I should have felt very confident 
that it was not, and except to convince myself by actual trial that 
it was operative, I have made no examination of it which would 
enable me to say with certainty how it does operate. The fact that 
it operates at all is in my opinion as surprising as anything con- 
nected with the subject-of telephone transmission. 

131 x-Int. Don’t you think you are able to say, upon reflection, 


that each of the spokes of that transmitter is an -ordinary Hughes 


microphone, as commonly shown in the books of electricity ? 

A. In form, yes ; in operation, it seems tome not; because if each 
of them acted independently it would appear to me necessary that 
one would destroy the effect of the other, and that the effect of 
their multiplication would simply be to destroy the operativeness of 
the apparatus. 

132 x-Int. Then you mean to say, do you, that the effect upon 
the current transmitted through one of those spokes is not the same 
as the effect in the case of the Hughes microphone? 

A. I am unable to speak positively about it, but my behef is that 
it must be different, for the reason that I have stated. 

133 x-Int. Taking one of those spokes by itself and passing the 
current through it, isn’t it exactly the Hughes microphone in con- 
struction and operation? 

A. It would correspond substantially with one of the forms of the 
Hughes microphone. 

(134 x-Int. But you think that if you put two or more of them to- 
gether, then the principle and mode of operating becomes different, 
and it ceases to be a microphone ; is that your idea? 

A. If several of them are put together as they are in this instru- 
ment, it seems to me that their mode of action must be radically 
changed. Whether the entire apparatus might be still called a mi- 
crophone, would depend upon the breadth given to that word. If it 
means any transmitter in which loose contacts are used, this appa- 
ratus would undoubtedly still be a microphone? 

135 x-Int. If it means an apparatus in which carbon points 
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vest upon each other and a current is passed through the joint or 


joints between those points, is this defendant’s transmitter a micro- 
phone? 

A. Your definition would of course include many things that 
were not microphones, but, allowing for this, this apparatus would 
be within your definition. 

136 x-Int. And is not the effect produced, for the purposes of a 
transmitter, by the variation of pressure between the points of con- 
tact, produced by the vibri ation of the diaphragm Siena those 
points of contact ? 

A. It may be, but my impression is that it is produced rather 
by numerous minute ruptures occasioned at different parts of the 
countless contact points in this apparatus, than by the changes in 
pressure only. | 

137 x-Int. Then you mean to say, if I understand you, that per- 
haps this apparatus is a circeuit-breaker, and interrupts the current, 
whereas the Blake transmitter ma-ntains a continuous current ? 

A. I do. I consider this to be very possibly the mode of action 
in this transmitter. 

138 x-Int. Do you believe it to be true that this transmitter 
makes and breaks the electric current, whereas the Blake transmit- 
ter does not ? 

A. I believe that this transmitter makes and breaks the current 
at numerous points during its operation, though I do not think that 
it interrupts the entire current or interrupts the current everywhere 
at any onetime. In the Blake transmitter, it is my impression 
that there is never any rupture or renewal of contact, but that there 
is simply a variation in the minute distance, probably something 
less than a two-thousandth of an inch, by which the electrodes are 
separated, such separation being consistent with what we know as 
mechanical contact. In other words we say that two bodies are me- 
chanically in contact when they are separated, as a matter of fact, 
by a distance not greater than a two-thousandth of an inch; and it 
is my belief that the action of the Blake transmitter inoniie upon 
motions of approach and recession between the electrodes ineluded 
within this distance. 

139 x-Int. So that in both cases the current As continuously flow- 
ing through the apparatus. and the effect is produe ‘ed by a move- 
ment of the opposite parts, whereby greater or less resistance to the 

flow of the current is produced ; is not that what you mean ? 
A. That would be one way of deseribing it, and a correct way. 
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140 Int. Professor, you yesterday said that you would bring the 
Bell instruments to which you referred, have you done so; and if 
you have, will you produce them ; and I offer them in evidence and 
ask the examiner to mark them ? 

A. I here produce the apparatus, and would mention that last 
evening, on making a further experiment with it, I succeeded, by 
using the transmitter as a transmitter and a very sensitive magneto 
receiver of a modern form as a receiver, in getting a moderately dis- 
tinct articulation, though I had previously failed in a similar at- 
tempt. I then repeated my previous experiments, using both the 
Bell instruments as transmitter and receiver, but failed entirely in 
vetting any articulation under those circumstances. I would men- 
tion that the attachment of the magnets in these instruments I now 
notice to be loose, but they were notso when I used them. In fact, 
during some of my experiments I substituted an adjustable clamp 
for the screws by which these are held together, and was thus able 
to vary the distance between the magnet and the armature, and did 
so vary it, and tested both instruments under a great variety of con- 
ditions as regards the adjustment of this distance. Ithen put them 
together with the screws that are in them now, and tested them 
again, finding that they operated as I have said. The looseness of 
the screw is the result of some jarring in carrying them over. 


Defendant’s counsel offers said two instruments in evi- 
dence and the same are marked respectively “ Defendants’ 
Exhibit Bell Telephone Receiver,” and “ Exhibit Bell Tele- 
phone Transmitter,” “J. A. W., Special Examiner, July 12, 
1884.” | 


141 Int. I understood you to say in your cross-examination that 
the precise action of the current in the wire, especially as to the 
character of the curve by which it could be represented, is not 
known. I ask you whether it is known what the electric current 1s, 
or what is the precise phenomenon which we are accustomed to des- 
ignate as a current of electricity ? 

A. I think it is universally admitted by all writers on this sub- 
ject, that we really have no knowledge whatever as to the final cause 
of an electric current or other electric phenomena. As to the views 
entertained by the highest recognized authorities on this subject, I 
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would refer, in the first place, to a passage in a work entitled “ A 
TREATISE ON ExLecrriciry AND MaGNetisM,” by JAMES CLARK Max- 
WELL, in which, on page 182, of Vol. IT., I find as follows: 

“552. It appears, therefore, that a system containing an electric 
“current is a seat of energy of some kind; and since we can form 
‘no conception of an electric current except as a kinetic phenom- 
‘enon, its energy must be kinetic energy, that is to say the energy 
“ which a moving body has in virtue of its motion. 

“We have already shown that the electricity in the wire cannot 
“be considered as the moving body in which we are to find this 
“energy, for the energy of a moving body does not depend on 
“ anything external to itself, whereas the presence of other bodies 
“near the current alters its energy. Weare therefore led to inquire 
‘‘ whether there may not be some motion going on in the space out- 
‘side the wire, which is not oceupied by the electric current, but in 
‘ which the electro magnetic effects of the current are manifested. 

“ T shall not at present enter on the reasons for looking in one 
‘ place rather than another for such motions, or for regarding these 
“motions as of one kind rather than another. What I propose 
| ‘now to do is to examine the consequences of the assumption that 
ay “the phenomena of the electric current are those of a moving sys- 
| “tem, th: motion being communicated from one part of the system 
, 4 “ to another by forces, the nature and laws of which we do not yet 


sé 


even attempt to define, because we can eliminate these forces 
‘ from the equations of motion by the method given by Lagrange 
‘for any connected system.” 

I would also refer to the work entitled “ Electricity and Magnet- 
ism, by Fleeming Jenkins, in which, on page 1, I find as follows : 
* There has been much wrangling as to the hypothesis of one and 
| ‘of two fluids. It is quite unnecessary to assume that the phenom- 
i 4 ‘ena are due to one fluid, two fluids, or any fluid whatever; but in 
fd ‘ this treatise the names employed will be chiefly those which have 
t ‘“ been suggested to men of science by thinking of electrical phe- 
: ‘nomena as due to the presence or absence of a single fluid.” 

I would also refer to the work entitled ‘ An Introduction to the 
“Theory of Electricity,” by Linnaeus Cumming. On page 135, I 
find as follows: 

‘147. We have explained above in connection with Faraday’s 
‘Theory of Induction, the state of a medium acted on by electrical 
‘“ forces (Art. 74). We then established 
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‘“(I). That in each molecule there was a separation of electricity 
along the line of force, through the molecule, the quantity sepa- 
rated being measured by + —*- unit of area, where F is the result- 
“ant force at the point. : 

“ (11). That this electrical separation produces or is produced 
‘by a strain in the medium along the lines of force, from which 
“strained state the medium tends to return to a neutral! state by a 
‘ discharge from molecule to molecule through the medium. 

‘“ (TIT). That this discharge constitutes conduction resulting in 
“a transfer of the positive electricity separated to the place of 
‘lower, and of the negative electricity separated to the place of 
‘ higher potential, the lines of flow being the lines of force, and the 
‘ quantity of electricity neutralized along a tube of force being 
“tip 
142 Int. Is it not quite possible, or even probable, that while air 
qmovements in front of the diaphragm would be represented by one 
set of curves, the electric variation in the wire caused by the vibra- 
tion of the diaphragm would be represented by quite other and dif- 
ferent curves or by lines which would more properly be described 


on 
ov 


ta 
an 


as angular than curved? 

A. I think it is not only probable but certain, that the lines 
properly representing the electrical conditions brought about by the 
movement of the diaphragm will be very different in character from 
those which correctly represent the motions of the air particles. 
This is manifest, among other things, from the following considera- 
tions: an air wave consists of countless particles of air in various 
rates of motion, or moving with various velocities, but individually 
extremely minute and possessing little force. When such a wave 
comes in contact with a realtively massive body such as the dia- 
phragm, which also, by reason of its elasticity and of its stiffness 
opposes being set in motion, there must be a considerable compres- 
sion of the air wave before any motion can take place in the dia- 
phragm, and when that motion does take place it will vary greatly in 
velocity and extent from the motions of the light and mobile air 
particles. The effect which the movement of this diaphragm has 
upon the magnet will then again be modified by the character of the 
diaphragm itself; that is, whether this diaphragm is itself a mass of 
iron or whether it simply carries an armature bodily or moves it by 
one end. All these things will have modifying effects, and there- 
fore it is a matter of necessity that the form expressing electrical 
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changes must be a very different thing from the form expressing the 
air motions. 

143 Int. Referring to the Bell Patent 174,465, I ask you if there 
is in the specifications of that patent suggested any other use, func- 
tion or properties of Fig. 7, than as one of the ways or modes in 
which the armature C in Fig. 5 might be set in vibration ? 

A. None whatever. 

144 Int. Would not the transmission of musical sounds by Fig. 
7, be a complete performance of all the description and claims of 
Patent 174,465, in respect to it ? 

A. It would be. 

145 Int. You have said, in answer td cross interrogatory 105, 
that an instrument complying with the claims of that patent (mean- 
ing Patent No. 174,465), absolutely would undoubtedly transmit 
speech. I ask you whether in your opinion there is anything con- 
tained in that patent which, to a person ordinarily skilled as an 
electrician, would indicate or show that that instrument would or 
would not transmit speech or was designed for the purpose of 
transmitting speech ? 

A. There is nothing whatever which would convey such informa- 
tion. 

Henry Morron. 


Counsel for complainant requests the counsel for defend- 
ants to permit him to take the models of the Bell Patent 
produced in evidence, stating that those very instruments 
will talk perfectly well if properly adjusted and operated, 
and that he desires to send them to the factory of the 
complainants in Boston, where they can be experimented 
with and where witnesses can examine them. 

Counsel for the defendants says, that it would give him 
great pleasure to commit the custody of these instruments to 
counsel for complainant, as long as the counsel for the com- 
plainants will keep them, but he declines to have them travel 
to Boston or to the factory of the complainants, and if the 
complainants think they can make instruments to talk they 
would better indulge in a little manufacturing. 

Counsel for complainants replies, that, although he knows 
perfectly well that he could make those instruments talk, yet 
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he does not propose to be a witness in this case, and he 
(lesires to submit them to his experts, who can testify. 
Henry Morron. 
Sworn to this 12th day of 2 
July, 1884, before me. § 
| J. A. WELCH, 


Special Examiner. 


Adjourned to August 4, 1884. 
J. A. WELCH, 


Special Examiner. 


Professor Morton, on the 22nd of July, 1884, pursuant to the re- 
quest made by Mr. Dickerson in cross-interrogatory No. J18, furn- 
ishes the following translation from a work in German, entitled 
“Die magnet-und dynamo-elektrischen Maschinen ;” by Dr. H. 
Schellen, Director of the Realschule at Cologne, Cologne, 1879, page 
116, and revised edition of 1882, page 137 : 

“ Gramme machines por hand or foot porter, Cabinet machines, 
are built at the present time by the firm of Broguet at Paris, a firm 
noted far beyond the limits of France, for the construction of instru- 
ments of precision of all kinds, and they are intended in part to re- 
place, to a certain degree, batteries for medical purposes, and in 
part to furnish for instruction in Physics and Chemistry an appar- 
atus at all times ready so as to produce at once, without any further 
‘preparation, a galvanic current of the strength of an eight cell Bun- 
sen battery.” 

J. A. WELCH, 


Special Examiner. 


cs 
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29 Watt Sr., New York, ? 
August 4, 1884,11 A. M. § 


Met pursuant to adjournment of July 12, 1884. 


Present—Messrs. WHEELER H. PeckHam and W. S. Knox, for 
defendants ; Mr. Geo. 'T. Curtis, Jr., for complainants. 
Frernanno E. Worcester, called and sworn as a witness on the 


‘ 
part of the defendants : V ‘ 
) 


Mr. Geo. T. Curtis, Jr., here states that he attends from 
Mr. Dickerson’s oftice; that Mr. Dickerson is now in New- 
port, and that he knows from conversations with Mr. Dicker- 
son that Mr. Dickerson did not understand that the examina- 


tion of witnesses would proceed to-day ; that a message was 
received from the office of Mr. Peckham, asking if the fourth 
of August would suit Mr. Dickerson, and an answer was sent 


saying that Mr. Dickerson was at Newport, and it certainly 
was understood at his office that the testimony would not go 
on to-day; that it is impossible to communicate with Mr. 


Dickerson and have him here at this sitting; that he is the 
only counsel in New York that knows anything about the case, 
and that he, Mr. Curtis, only attends as Mr. Dickerson’s clerk 
for the purpose of requesting an adjournment of the present 
hearing for the reasons stated above, and he now requests the 
counsel for defendants to consent to such adjournment. Mr. 
Peckham says that at the last day of hearing the adjournment 
was fixed for this day, and it was definitely understood be- 
tween him and Mr. Dickerson that if Mr. Dickerson, on going 
to his office, desired any other day, he would advise Mr. 
Peckham ; that Mr. Peckham then told Mr. Dickerson that 
he desired to, and must, take the testimony of the witness, 
Myr. Worcester, from Buftalo, and that after that we would 
adjourn at Mr. Dickerson’s convenience ; that hearing noth- 
ing from Mr. Dickerson, about a week ago Mr. Peckham di- 


rected one of his clerks to inquire through the telephone of 
Mr. Dickerson’s office whether he had any objection to the 


wdjourned day, and was merely informed that Mr. Dickerson 
was in Newport; that hearing therefore no objection, Mr. 
Peckham obtained the attendance of the witness, Mr. Wor- 
cester, from Buffalo, at considerable expense, and conse- 
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quently must decline the request for an adjournment without 
taking his testimony. 

Mr. Curtis states that the message received at Mr. Dicker- 
son's office did not speak of the fourth of August as a day 
which had been already agreed upon, but rather as a day to 
be fixed upon ‘f it would suit Mr. Dickerson, and that the 
person sending the message was informed that Mr. Dicker- 
son was off on his yacht, and that he was probably at New- 
port, and it was certainly understood at Mr. Dickerson’s oftice 
that nothing further would be done until Mr. Dickerson’s re- 
turn. 

Mr. Curtis protests against the examination proceeding in 
Mr. Dickerson’s absence, and requests that. all rights of ob- 
jection and of cross-examination be reserved with consent of 
defendants’ counsel, if he still insists upon proceeding in Mr. 
Dickerson’s absence. 

Mr. Peckham consents that right of objection, except as to 
matters of form, may be reserved; also the right of cross- 
examination being reserved if complainants produce the wit- 
ness, but declines to produce hin. 

Mr. Curtis objects to the testimony proceeding, and re- 
serves all rights on Myr. Dickerson’s behalf, and refuses to 
attend further on Mr. Dickerson’s behalf. 


The witness being interrogated by Mr. Peckham, testifies as fol- 
lows : 


1 Q. What is your name, age, residence and eccupation ? 

A. My name is Fernando E. Worcester; my age is sixty-six ; m) 
residence is Buffalo, New York; my occupation is that of wood- 
engraver. 

2 Q. Did you ever know Mr. Alfred G. Holeomb, and if so, when 
and where ? 

A. I knew him in New York, twenty-five years ago. 

3 Q. At the time you knew him in New York, aid you know of 
his being engaged with any electrical apparatus; and if so, when 
and where ? 

A. Yes, sir; I did. I knew him to be engaged with it in 1860, 
in Fifteenth street, New York. 

4 Q. At the time to which you refer was Mr. Holcomb married? 
A. No, sir; he was not. 
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5 Q. Ihand you now Exhibit Holcomb Telephone, and I ask 
you whether you have ever seen that instrument or one substantially 
like it before, and if so, when and where ? 

A. I saw one just like that in his room in Fifteenth street, in 
1860, in the fall of the year. 

6 Q. I call your attention particularly to the tin cone on the ex- 
hibit, and I ask you to say whether the instrument you saw in 
1860 had a tin cone substantially like that ? 

A. I did. I saw one exactly like that attached to the imstru- 
nent. 

7 Q. Now, Mr. Worcester, please state what you saw and heard 
and did in connection with that instrument, in respect to its opera- 
tion, in 1860, and if you saw it in operation, state by whom it was 
operated, and what part, if any, you took in its operation ? 

A. The first time operated by My. Holcomb, and heard sounds 
from it, it counted ten, communicated trom Mr. Holcomb from the 
back room. He had two machines and they were connected by two 
wires, one in the front room and one in the back room. The second 
time that I tested the machine was a short time after that. I don’t 
know when. The second time Doctor Cornell operated on the ma- 
chine, [ heard indistinct sounds, communicating the word Boston. 
[ don't know that [ have anything further to state. 

8 Q. How many times did you see the machine in operation all 
together ? 

A. Two or three times during the fall. 

9. Is Doctor Cornell dead ? 

A. Yes, SIr. 

lO @. At the times of which you speak was your part in the 
operation that of listener only, or did you also talk ? 

A. I was a listener in all cases. 

Li Q. When listening what did you do with the tin cone ? 

A. That was removed from the machine. 

12 Q. Where did you put vour ear ? 

A. Near the drum; what is called the drum. We called it the 
dvum at the time. 

13 Q. Please illustrate by the exhibit before you where you 
placed your ear ? 

A. L placed my ear as you now see me. (Witness takes off the 
tin cone, and lowers his head, placing one ear opposite the wooden 
diaphragm or box.) 

14 @. At the time of your operation with Dr. Cornell, did you 
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or he make any written memorandum of what he said and what you 
heard ; andif so, did youmake any comparison of such memorandum ? 
Please state what you did, if anything, in that respect ? 

A. We operated on the machine for our amusement, one after- 
noon. He made communications and I listened in an adjoining 
room. The communication that I received was the word “ Boston.” 
I wrote it on a piece of paper. The doctor said that was correct, it 
was what he communicated. 

15 Q. Had he anything written on any paper ? 

A. I think not. 

16 Q. In 1860, did Mr. Holcomb explain to you, or state to you, 
anything about the purpose and object of the instrument ; and if so, 
what did he say ? 

A. He said as soon as he got it perfect, he was going to get a 
patent on it— 

17 Q. Did he say what it was for ; and if so, what ? 

A. He said if he could get a patent, he wanted to sell it. 

18 Q. I mean did he state to you what the instrument was de- 
signed to do, or what effect it was designed to produce ; and if so, 
what ? 

A. He said nothing only he wanted to sell it; no conversation 

19 Q. Do you remember where Mr. Holcomb went, after he was 
married ? 

A. He told me he was going to Maryland. 

20 Q. Did you see him in New York after he returned from 
Maryland ? 

A. I did. 

21 Q. Can you tell us about what time that was ? 

A. I cannot. 

22 Q. With reference to the war of the rebellion, can you tell 
what time it was with respect to that war ? 

A. Well, he was experimenting on the machine after the war 
broke out. 

23 Q. Now, what I am asking you is, what time he came back 
from Maryland, with respect to the war? 

A. It was during the war. 

(24 Q. Did he say anything to you as to what he had done with 
the instrument in Maryland ; and if so, what did he say ? 

A. He told me that he had his machines there and experimented 


on them. 


look 


ow 


= 
A } 
2D (¢ | / 
410 


0 aie 
\ 
i . 
. 


EVIDENCE FOR DEFENDANTS. 4 


25 Q. Did he say how they worked and what he had been able | 
to do with them ; and if so, what did he say ? | 
A. He said he made wonderful improvements, and his wife 
could communicate with him on the place. | 
26 Q. In the experiments in which you took part, do you know 


whether there was any battery connected with the machine ? 
A. There was none when he communicated with me. I mean 


Mr. Holcomb. | | 
27 @. How about when Dr. Cornell communicated with you ? ; 
A. I don’t know that the doctor applied the battery when he 

experimented. 


FERDANDO E. WORCESTER. 
Subscribed and sworn to this ? 

4th day of August, 1884.  § 
J. A. WELCH, 


of | Special Examiner. 
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AvausT 4, 1884. 


Defendants’ counsel put in evidence the following ex- 
hibits : 

No. 75. British Letters Patent to John Henry Johnson, dated 
March 16, 1875, No. 974, for transmitting musical vibrations, with | 
accompanying plates. 

No. 76. Disclaims and Memorandum of Alteration of William 
Morgan-Brown, A. D. 1876, No. 4765, Electric Telephony and 
Telephonic Apparatus. | 

No. 77. Specification of David Edward Hughes, Telegraphic 


awd 


Apparatus, dated January 27, 1865, No. 241, with accompanying 
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plates. 

No. 78. Specification of Joseph Camp, Griffith Kennedy ; 
Electro-Magnetic Telegraphs, A. D. 1855, No. 2058, with accom- 
panying plates. | 
: No. 79. French Letters Patent entitled “ Brevet Scott du 25 
| Mars, 1857, No. 31,470, et Certificat daddition du 29 Juillet, 1859 
, Expedition.” 


| Adjourned by consent of the counsel for the defendants, and of ; 
if Mr. Curtis on behalf of Mr. Dickerson, the counsel for the com- 

3 plainants, to meet on notice or by consent. 

i J. A. WELCH, 

; Special Examiner. 


JO 
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29 Wai St., New York, ? 
December 3d, 1884. 4 


Parties met pursuant. to agreement. 


Present—Mr. WHEELER H. PeckHam and Mr. W. S. Knox, coun- 
sel for defendants; Mr. E. N. Dickerson and Mr. Geo. T. Curtis, 
Jr., counsel for complainants. 


The deposition of Cart H. A. BsERREGAARD, a witness sworn and 
examined on the part of the defendants : 


EXAMINED BY Mr. PECKHAM: 


1Q. What is your name, approximate age, residence and occu- 
pation ? 

A. My name is Carl H. A. Bjerregard. My residence is 2229 
Fourth avenue, New York City. My age is about forty. My occu- 
pation is hbrarian of the Astor Library. | 

2. Are you acquainted with the German language, and if so, 
please tell the Court what your acquirements therein are, what study 
you have given to it, and generally anything to show your capacity — 
for accurate translation of German words or phrases into English ? 

A. Iam familiar with the German language. Ihave been brought 
up in it as a child, and as a student of philology for about ten or 
fifteen years I have concerned myself with studying it in its general 
roots and construction comparatively ; that is, under a full survey of 
the so-called Indo-Germaniec languages or Indo-European, as they are 
ealled. From that follows that I am capable of determining the na- 
ture and linguistic value of any given word or term or phrase in 


German or English or any other of the allied languages. I am a 
Dane by birth and Danish in my native language, but born on the 
borders of Germany, we are brought up in both languages. Lr re- 


gard to Enghsh, I may say that I have been in this country eleven 
years and extensively engaged in lecturing in English, both publicly 
and privately, and in teaching ; always extempore, without notes. I 
began to study English at school when a child in Denmark. When 
I arrived in this country I had not spoken English any more than 
in lessons in school; that was a basis for future study, having to 
handle the dictionary and grammar. Immediately after 4 came to 
this country I began to speak English habitually. At my house my 
wife and children speak only English. | 
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3 @. Are you familiar with the German literature with respect to 
the discoveries and inventions of Philip Reis respecting the tele- 
phone ? 

A. I am familiar with the literature to that extent to which a 
librarian generally would be familiar with it, and if called upon I 
could by bibliographical dictionaries produce a survey or summary 
or list is the better term of the whole literature. | 

4 Q. I call your attention to the exhibit on page 537 of the Dol- 
bear record, being the yearly report of the Physical Society at 
Frankfort-a-M., 1860-61, and also to the same exhibit on page 182 
of the Spencer record, both purporting to be translations of the 
same German article, and calling your attention to the word ‘“ 'Ton- 
sprache ” in brackets on page 537 of the Dolbear record; I ask you 
to give the true meaning and translation of that word ? | 

A. The word “ Tonsprache” is a compound word and according 
to the fundamental laws of the German language, the emphasis lies 
upon “sprache,” the latter part of the word; the first half “Ton” 
only being the defining component. Hence, in translating it, 
emphasis must be laid upon “speech,” which is the translation of 
“Sprache.” As for the first half of the compound word “ 'Ton- 
Sprache,” the word ‘ Ton” may be translated either sound or tune ; 
the word carrying both meanings. 

The word “'Tonsprache” means accordingly speech by sound of 
some kind or tune of some kind. It is speech by means of some 
medium, either simple sound or musical tune. 

5 (. In the connection in which the word seems to be used, 
please give the proper translation of the word in the Exhibit Del- 
bear Record before you? 

A. The word cannot be literally translated to give a correct 
meaning, because the first half of the compound may mean both 
tune and sound in general.- It will depend entirely upon the mean- 
ing of the whole way in which it is used, and upon the evident 
meaning of the speaker. In this case, as it was Reis’s intention to 
construct an apparatus by means of which he could speak, the evi- 
dent meaning of the word will have to be derived from the general 
aim and end of the apparatus. Modern philology would enquire 
into the actual use of the term, in order to decide its proper mean- 
ing, and would decide against any theory according to which the 
word would be translated either sound or tune. 

6 Q. Have you read the original article of which these ex- 
hibits purport to be a translation ? 
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A. I have made one translation from some article treating on “ 
Reis’ instrument, but I cannot now give the name or date of it; to 
my recollection, it was an instrument by which he could speak. 
| Judging from the illustrations I see here, I] think it was another 
article. 
7 Q. Was the word “'Tonsprache” in common use prior to the 
use of it in that article by Reis ? 
A. I have not found the word either in Grimm’s or Sander’s 

r German dictionaries, and judge that it was introduced by Reis. 
CROSS-EXAMINATION BY Mr. E. N. Dickerson: 

8 x-Q. When were you appointed librarian of the Astor Library 
‘and who was your predecessor ? 

A. In the year 1879. I had no predecessor. My department 
being a new one just established. I am not assistant librarian, but 
| librarian. According to the minutes and by-laws of the library 

there are four librarians each with his assistants. 
9 x-Q@. What is your department ? 
A. Classification and purchase of new books. 
10 x-Q. Is there no superior librarian in that library ? 
A. There not; there is asuperintendent. Each of the four libra- 


rians are responsible to the Voard of Trustees. The general sup- 


| position is that Mr. Saunders is the librarian. He is so in name. 
He is, however, only one of four. It is so explicitly stated in the 
years report 1881 or 1882. 


11 x-Q. Then there is no superior in the library itself, either 
under the title of superintendent or hbrarian; is that so ? 

A. The superior officer is the superintendent ; under him rank 
the four librarians. 

‘12 x-Q. What is the name of that superior under whom the 
librarians perform their duties ? 

A. His name is Robbins Little. 

13 x-Q. Do you understand that the word “ Tonsprache” in the 


original article means articulate speech; and if so, give the Ger- 
man synonym of “ ‘Tonsprache,” which signifies articulate speech ? 


s 1 ' | 
A. The word does not mean articulate speech. It means speech 
: by some medium or other, sound in general or musical tune, or any 
other medium. The German word for articulate speech is simply 
6é S ‘¢ | ry 7 a 

' pl acne. 
14 x-Q. Do you think that if a German were describing speech 
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transmitted through the speaking tubes of a house he would call 
it ‘‘ Tonsprache ?” | | 

A. There would be no need of using another term; his speech 
or speaking through the speaking tube being not essentially modi- | 
fied. 

15 x-Q. Do you think that the speech that is usually trans- 
mitted through an ordinary Bell telephone is so modified as that 
the requirement of the German language would give to it the name 
of “ Tonsprache,” in order to distinguish it from “Sprache” or ar- ‘ 
ticulate speech ? | 

A. I do not know the telephone sufficiently to give an answer to nt 
he question. 

16 x-Q. Have you ever listened through a telephone through 
which a person was talking to you? 

A. [have some years ago, at the American Institute Fair; but 
I do not know the name of the instrument, nor have I distinct im- 
pressions of the nature of the sounds. 


17 x-Q. Supposing those sounds to be a substantial reproduction 
of the voice of the speaker, so that you could recognize the pecu- 4 


liarities of his voice and understand what he said, do you think, 
if you were a German, you would call that kind of talk “ Ton- 
sprache ?” 

A. Imight; I might not. If I were an intelligent German, I 
would inquire into the actual use of the term before using it my- 
self. 

18 x-Q. Don’t you think the prefix of the word “Ton” qualifies 
the word ‘ Sprache ?” : 

A. It does; but it is not the main word in the compound “ Ton- 
sprache.” It is simply the defining compound, and “Sprache” is 
the main word. 

19 x-Q. And doesn’t it qualify the word ‘ Sprache,” which means 
articulate speech, so that the compounding of the word makes it 
mean something different from articulate speech ? 

A. It does qualify it, but as it itself carries different meanings, I 
cannot determine which quality it gives to articulate speech, or to 
“Sprache,” the main word. The word articulate should be struck 


out. 
5 . 
' 20 x-Q. Then you mean to say, do you, that “Sprache” in Ger- 
t man doesn’t mean articulate speech ? ’ 


Objected to by defendant’s counsel, on the ground that the { 
witness had not said nor intimated anything of the kind. 
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A. I wished the word articulate struck out because I think | 


. didn’t say articulate, but simply speech. 

| 21 x-Q. Same question repeated. 

: A. I do not. “Sprache” means articulate speech, as I said 
before. 


22 x-Q. Does it mean anything but articulate speech; by which 
I mean intelligent speech by human beings ? 

A. No; it does not. 

23 x-Q. Then give the different meanings which you say the pre- 
fix “Ton” has, in order that the Court may be able to select that 
one which you may say belongs to the word “Sprache ” in this con- 
nection ? -? 

A. The word “Ton” means sound, tone and tune, in the various 

_ ways in which those three words are used. | 
24 x-Q. Then it must qualify the word “Sprache” in one of three 


ways, either in speech by sound, or speech by tone or speech by 
tune; is that so? 
| A. It does. 


ZY 25 x-Q. In German, when the sound of articulate speech is re- 
ferred to, it is expressed by the word “ Laut,” is it not, as distin- 
guished from the word “'Ton” ? 

A. That is not quite correct. Laut means any sound. 

26 x-Q. Will you give me the correct German expression for “ the 
sound of the speaker’s voice ?”’ 

A. Laut der stimme des sprechenden. 

27 x-Q. Will you give the correct German expression for the 
sentence ‘The sound of a bell was heard at a distance ?” 

A. Laut der glocke von ferne gehort. 

28 x-Q. Then in German the word “laut” is properly applicable 
as well to the human voice as to the sounds of musical instruments 
or a bell, and the word “'Ton” is not more appropriate to express 
the sound of a bell or a musical instrument ? 

A. Both terms may be used. It depends on what you want to 
express. The mere mechanical effect would best be expressed by 
laut, while the musical effect by ton. 

29 x-Q. In view of this correct definition, don’t you think the 
word “ Tonsprache” implies a musical effect ? 

A. On its face it might, but to get at its true meaning we must 
know its actual use. 

30 x-Q. Then, as a person understanding the German language, 
you are unable to tell the Court what the meaning of the word “ Ton- 
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sprache” is, unless you know something more than what the word 
itself presents to you?” 

A. I am unable to tell, and any and all philologists would be un- 
able to tell its meaning from a mere examination of the word, ex- 
cept as far as defined already, being speech by some medium or 
other. 

31 x-Q. Then, the prefix ‘Ton ” means, to your mind; only “ some 
meaning or other,” when combined with the word ‘“ Sprache ? ” 

A. It does. It is simply the defining component. 

32 x-Q. Do you think that to be a defining component that gives 
no other definition than “ by some means or other?” 

A. It gives a definition, as I said before, three definitions being 
mentioned before. 

33 x-Q. Will you explain to the Court what you would under- 
stand to be the meaning of “ Tonsprache,” when you translate “Ton” 
into sound, and make it speech by sound ? 

A. If I translate the word “ Ton” sound, then I would translate 
the word sound-speaker ; but if I translate it by tone, I translate it 
tone-speaker ; and if I translate it by tune, I translate it tune- 
speaker. 

34 x-Q. Are you acquainted with any variety of speaking which 
isn’t sound-speaking ; and, if so, mention it ? 

A. All audible speech necessarily uses sound as a medium. 

35 x-Q. Don’t you think that if the object of the writer-was to 
express merely articulate speaking it would be somewhat superflu- 
ous to say it was done by sound ? 

A. I do not know what his object was. I have not read his 
essay. 

36 x-Q. (Question repeated. ) 

A. No, I don’t know why it should be. A scientific man is very 
explicit. Still, I don’t understand the question fully. 

df x-Q. If, on the other hand, it was the object of the writer to 
express an operation in which singing was to be done, don’t you 
think that the prefix “Ton” would be appropriate ? 

A. In that case he might have used the term ‘‘ Musik-sprache,” 
or ‘‘ Gesang-sprache,” which would be good German. 

38 x-Q. But you think it wouldn't be good German to say ‘“ Ton- 
sprache ?” 


A. It would be good German, but not explicit. 
39 x-Q. Now, if you found in that article this statement, ‘“ Now, 
in reference to the capabilities of the telephone, it may be stated 


fo 
7 


that I was enabled to render audible to the members of a large as- 
sembly, the Physical Society, at Frankfort-a-M., melodies that were 
sung not very loud into the apparatus, in another house three hun- 
dred feet away, with closed doors,” would you say that the expres- 
sion “ Tonsprache” was an appropriate word to be applied to that 
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performance ? 


The witness is handed, by the counsel for the complain- 
ants, the German original of which the extract read is a trans- 


lation. 


A. It would be an appropriate word to apply, but that would 
not give the general sense in the translation. In glancing over the 
essay before me, and recollecting another essay by Reis on a sim- 
ilar subject which I have read, his main purpose seems to have been 
to transmit sound, simply, of some kind or other. 


-RE-DIRECT BY Mr. PECKHAM: 


40 Re-d. Q. Is there a stream in German Switzerland known as 
“ Lauterbrunnen ” ? | | 

A. There is. 

41 Re-d. Q. Please translate the word “ Lauterbrunnen ” ? 

A. I do not know the etymology of the word, but I can translate 
it literally. The word -°Brunnen,” the main word, means springs, 
wells, fountains or anything of that kind, and the word ‘ Lauter ” 
meens only, “ Nothing but”; hence the word “ Lauterbrunnen” would 
mean “ nothing but springs,” or wells, &e. 

42, Re-d. Q. Assuming that a telephone is an instrument by 
which speaking against a diaphragm causes electrical action at a 
distant station, which electrical action in its turn causes sounds 
similar to the sound of the word spoken, which are heard by the 
listener ; the listener, however, hearing not the sounds spoken by 
the speaker, but the similar sounds produced by the electrical 
action ; I ask whether the word “ Tonsprache ” would be an appro- 
priate German word to describe what was heard by the listener? 

A. I should think it wasn’t, and that Reis simply chose a word 
that came nearest to hand, to express his object, and without con- 
sidering the linguistic properties of it. | 
43 Re-d. Q@. You say you should think it was not. Why not? 
A. Because it is too indefinite. 
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4 
44 Re-d. Q. Now, suppose that in the essay, or the exhibit that 
has been referred to, you found this statement, “ Hitherto it has 
not been possible to reproduce human speech with a distinctness 
sufficient for every one; the consonants are for the most part repro- 
duced pretty distinctly, but the vowels as yet not in an equal de- 
gree ;’ would you say that the expression “ Tonsprache” was an 
appropiate word to be applied to that performance ? 

A. I would say it is, because Reis has in view the power at- 
tained to at that time to transmit human speech, and hearing him 
pronounce the word we should hear him emphasize very strongly 
‘“ Sprache.” 

45 Re-x-Q. Did you mean to say that Reis had at that time an 
apparatus capable practically of transmitting human speech ? 

A. From the passage read to me I understood that he had 
attained to that. 

46 Re-x-Q. Now look at the original German and say whether 
the words “dei Tonsprache des Henschen,” and say whether those 
words are correctly translated by the English words ‘ human 
speech ” as given in the translation read to you in question 44? 

A. It is no literal translation. It seems in this case that the 
words were used in a certain accepted sense different from the first 
use of it, and I should judge that he intended to say human speech, 
though, as I said, it is no literal translation. 

47 Re-x-Q. Give me the literal translation of those words in the 
German original? 

A. If Lam to translate it literally, 1 should translate it, human 
sound speech, or tone speech, or tune speech, either one of the three 
being correct literally. | 

48 Re-x-Q. Wouldn't it be a proper translation to say, “ the tones 
of human speech ? ” 

A. It would be no more proper than to say the sound of human 
speech or the tune of human speech. 

49 Re-x-Q. If it was meant to express the fact that human speech 
was transmitted, without any qualification whatever, do you think 
that the expression “'Tonsprache des Henschen” would he the 

proper one ? 

A. I said before, it appears evident that the word “ Tonsprache” 
here in this place is used in a certain accepted sense and it would 
seem to me that by it he meant to express human speech—as by 
reference to the following paragraph my statement seems to be 


AA 
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proved where Reis speaks about the experiments of Willis, Hehm- 
holtz and others to reproduce vocal sounds ; [ meant vocal sounds. j 
50 Re-x-Q. And you infer, do you, that because Reis referred 
to Hehmholtz’s experiments for producing vocal tones artificially, 
therefore in the passage which you have translated he meant by the 
word ‘ Tonsprache ,” merely “Sprache” without qualification, and 
attached no meaning whatever to the prefix “ Ton ?” 
A. I mean to say that in the present instance Reis is discussing 


: the question of transmitting human speech, and that that is evident 
from the fact that he speaks about reproduction of consonants and 
:* vowels, which in all probability he would not do if he were not dis- 
cussing the question of reproducing human speech. : 


51 Re-x-Q. Won't’you answer the question, which is this: Is it 
your opinion that in the paragraph quoted the prefix “Ton” is 
merely surplusage, and not intended to qualify the word “ Sprache” 


with which it is associated ? 
A. I said before, in the present instance the word is evidently 
used in a certain accepted sense ; and it does seem that that sense 
is human speech. 
02 Re-x-Q. In the second paragraph it is thus written “ a repro- 
duction of tones (‘'Tonen’) at certain distances by means of a gal- 
vanic current has probably been thought of.” Do you translate the ‘ 
word “ Tonen” into the English “ articulate speech,” in that para- 
sraph ? 
A. I see no reason for translating it thus. 


‘ 


Ca 53. Re-x-Q. Will vou give the translation which you deem the 
\ correct translation ? 

: A. The word ought to be translated sownd or tone, possibly tune. 

{ / 54. Rex-Q. In the same article the following sentence is found : 

\ f “ At the first condensation the hammer-like wire d@ is pushed back ; 

{ at the rarefaction it cannot follow the retreating membrane, and 


the current traversing the strips remains broken (Strombleibt so 
lange unterbrochen bis, efc’), until the membrane forced by a new 
condensation again presses the strip (proceeding from p) against d@.” 

Is the German word “ unterbrochen” properly translated by the 
English words broken or interrupted? 

4 a A. It is unnecessary to say broken ; it is interrupted. 1 hardly 
see why it is necessary to say broken and interrupted. It would be 
sufficient to say “ interrupted.” 

55. Re-x-Q. Does the German word “ Zerbrechen” properly 
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express breaking or interruption of the electric current, and if not, 
give the true meaning of that German word ? 

A. It does not. The primary meaning is to break to pieces, to 
ruin, while.“ unterbrochen” means to interrupt, and that is prob- 
ably the only word used in connection with telegraphy or electric- 
ity. I hardly see how the other could be used. 

C. H. A. ByERREGAARD. 
Subscribed and sworn to be- ) 
fore me this 3d day of > 
December, 1884. 
JOSEPH A. WELCH, 
Special Examiner. 


Defendants’ counsel put in evidence “ Yearly Report of the 
Physical Society at Frankfort, a-M., 1860-1861, pp. 57-64 
(published in 1862),” as the same is printed in the printed 
record in the case of American Bell Telephone Company vs. 
Albert Spencer e¢ a/., on pages 182-189 inclusive, and as 
there entitled, with the plates. 

Defendants’ counsel put in evidence ‘A Lecture entitled 
Researches in Electric Telephony, by Professor Alexander 
Graham JBell, delivered before the Society of Telegraph 
Engineers, October 31st, 1877,” published at London and at 
New York by F. and F. N. Spon, in 1878, with the plates. 

Defendants’ counsel put in evidence an original article in 
the German language, contained in the “ Yearly Report of the 
Physical Society at Frankfort, a-M., 1860-1861,” on pages 57 
to 64 inclusive thereof, entitled ‘“ Ueber Telephonic durch 
den galvanischen strom von Philipp Reis,” with the accom- 
panying plates. 


29 Wall Street, New York, December 3d, 1884. 


Deposition of GrorGE W. BEARDSLEE, a witness sworn and ex- 
amined on the part of the defendants. 


EXAMINED BY Mr. PECKHAM: 


1 Q. What is your name, age, residence and occupation ? 

A. My name is George W. Beardslee; my ‘age is seventy-two 
years last March ; I reside at 314 Greene avenue, Brooklyn, N. Y. 
my occupation is that of electrician, electrical engineer. 
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2 Q. Did you know one Dr. Bradley, and also a Mr. Holcomb, 
in the years between 1860 and 1870; and, if so, please tell us when 
and where you knew them, and the extent of your acquaintance ? 

A. I knew Dr. Bradley from 1860 to 1863 or 1864, during which 
period T had business relations with him, and during that time he 
introduced to me Mr. Holcomb, at my works at College Point, Long 
Island. 

3 Q. Calling your attention to Exhibit Holcomb Telephone now 
before you, I ask whether at the time to which you refer in your 
preceding answer, Dr. Bradley or Mr. Holcomb had any machine or 
device, and if so, if they or either of them explained to you its uses 
or purposes; if so, please describe what kind of instrument or de- 
vice they had, and what they or either of them said with respect to 
its uses or purposes ? 

A. In the early part of my acquaintance with Dr. Bradley, he 
brought up to my place of business a telegraphic instrument which, 
I think, he denonwnated his “ sounding relay,” which instrument | 
now have at College Point, stored with my other machinery there. 
During these interviews he spoke to me of a friend, or of an ac- 
quaintance he had, who had made or was making an instrument or 
instruments for the purpose of conveying sounds or words at a dis- 
tance. He also stated that the instrument was organized with a 
very peculiarly formed magnet, and that he had great difficulty im 
shaping the magnet out of steel; that during these interviews he had 
learned that [ was making very permanent magnets, by a process 
I had discovered, out of cast iron, and that his friend would like to 
have hismagnets made by the same process, and stated that he would 
have his friend come up to see me. He brought his friend there, 
Mr. Holcomb, who had an instrument like the exhibit referred to, in 
which I saw the peculiar configuration of the magnet, the same as in 
the exhibit, with a pair of electro-magnets connected with their 
poles, with an armature which was acted upon by a diaphragm, simi- 
lar to that shown in the exhibit referred to; the diaphragm and arm- 
ature were made adjustable. In the place of the hoop shown in the 
exhibit there was a bowl-shaped piece placed, expanding at the 
outer edge. He claimed that by the use of such instruments he could 
communicate sounds and words at a distance through an electric 
circuit. 

His explanations and the conversation that occurred at that 
time impressed me at that time from the fact that I had seen a 
similar instrument some years prior amongst the apparatus con- 
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structed by Doctor Charles G. Page, of Washington, which then 
was a novel instrument to me. I put the question to Dr. Page to 
know what he did with such an instrument; his answer was: “I 
talk with it, itis my talking machine.” That is the way he ex- 
pressed himself. 

4. I want you to fix as definitely as possible the time of this 
conversation with Mr. Holcomb, and give your reasons for so fixing 
the time ? | 

A. My business relations with Dr. Bradley ceased some time in 
1863, and these interviews must have been prior to that. I think it © 
was in 1861 or 1862, certainly not later than 1865. 

5 Q. If you remember any more details as to what was said by 
Mr. Holeomb or Dr. Bradley with reference to the purpose of the 
instrument or its capacity in the transmission of speech, please give 
them ? 

A. There was adiscussion occurred at the time about these in- 
struments. I expressed a desire to understand how and in what 
manner he proposed to make this communication at a distance ; he 
being an electrician as well as myself, says: “ You understand, un- 
doubtedly, that any variation of the distance of the armature from 
the poles of the magnet would induce, or does induce, a current of 
electricity in the wire of the spools connected with the poles of the 
magnets.” He explained to me that the vibrations of the diaphragm 
in connection with the armature would jproduce the variations of 
distance spoken of, thus obtaining a current of electricity, and that 
the current itself being variable, thus produced, would produce cor- 
responding vibrations, if another instrument placed at a remote 
point in a circuit. 


Adjourned till December 4th, 1884, at 11 A. M. 
J. A. W. 


Special Examiner. 
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29 Wau St., New York, Dec. 4, 1884, 11 A. M. 


Present—Mr. PreckHam and Mr. Knox, Counsel for Defendants ; 
Mr. Dickerson and Mr. Curtis, Counsel for Complainants. 


Deposition of Grorcre W. BEARDSLEE, resumed : 
(‘ROSS-EXAMINED BY Mr. DICKERSON : 


5 x-Q. You say that Dr. Bradley introduced Mr. Holcomb to you 
“at your works at College Point, Long Island.” Describe your 
works at College Point, Long Island, where they are situated, what 
business was carried on at your works and who were your employ- 
ees engaged in the work therein ? 

A. Imade an arrangement October, 1858, with Charles M. Keller, 
who had been my attorney, to go to College Point for the purpose 
of forming a business connection with Conrad Poppenhousen, for the 
purpose of developing the manufacture, and operating machines and 
other matters connected with improvements that I had made in the 
production of the electric current and its uses’, and a business ar- 
rangement was formed in pursuance of that conversation, and a 
company was formed, called the “ Beardslee’s Magneto-Electric 
Company.” Each party, Mr. Poppenhousen, Mr. Keller and myself, 
were joint owners in that company; our business was the construc- 
tion of machines and batteries for the purposes of producing the 
electric current, and the use of such currents for the production of 
electric light, electro metalurgy, electro deposition of metals, for tel- 
egraphs, torpedo operations and uses, and for all the purposes for 
which electric currents were then known and used. The men were 
employed by the company, myself receiving a salary. I would add 
to that answer that my works at first were in the rubber factory of 


Poppenhousen, the first year; and the next year a place was fitted: 


up remote from the factory about five hundred feet, in a building that 
had been occupied as a dwelling, in which was placed a steam en- 
sine and a foundry built in addition. At this factory—we called it 
factory—all my interviews with Dr. Bradley and Mr. Holcomb took 
place. We coated with metal, by means of the electric current, and 
metallic both, with silver, copper and other metals, nickel, and ex- 
tensively combs, rubber combs, and other articles of rubber manu- 
facture, hard rubber. We also made large depositions of copper by 
making electrotypes. During those operations of electrotyping a 
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gentleman of the name of L. L. Smith, an electrotyper of New 
York, used our machines for the purpose of electrotyping. 

6 x-Q. What machinery did you have in your works, when they 
were in the dwelling house you spoke of ? 

A. We had all the machinery used ordinarily in a machine shop, 
and also a great variety of electric current producing machines 
which had been manufactured by us, and also the requisite machin- 
ery to carry on a foundry. 

7 x-Q. Enumerate as nearly as you can the machinery which 
you had in this dwelling house which constituted the works of this 
Electric Company ? 

A. We had engine laths, drills, boring machines, planers, grind- 
stones, circular saws, buffing machines, emory wheels; we also had 
in operation a great variety of current producing machines, blower 
in the foundry, and a twenty horse-power engine, and also a one 
horse-power engine. 

8 x-Q. What year was it that vou saw Holcomb at College 
Point ? 

A. Between the years ’60 and ’63. 

9 x-Q. Can't you fix it any nearer than that? 

A. I cannot. 

10 x-Q. Did he say anything about a patent on the subject 
matter about which he talked to you ? 

A. I don’t remember that he did. 

11 x-Q. Did he talk to you about the shape of the magnet in 
the shaping of which he had great difficulty ? 

A. He did. | 

12 x-Q. Look at the letters patent No. 32,478, dated June 4th, 
1861, and say whether the magnet shown in the drawing of that 
patent is the one about which he talked to you? 

A. The form, configuration is the same; but the one I saw, the 
heel was longer in proportion to the projecting poles. 

13 x-Q. Was the machine that he showed you similar to the one 
shown in that patent ? 

A. It bore some resemblance to this, but was not a relay, as this 
evidently is. The armature was divided; it opened and closed 
by the vibratory action of the diaphragm. 

14 x-Q. Dr. Page was a gentleman of considerable scientific 
reputation and a discoverer in the early history of discovery of 
electrical apparatus, whose contributions to scientific literature on 
that subject were well known ; wasn’t he ? 


DEPOSITION OF GEORGE W. BEARDSLEE. 425 


A. He was pre-eminently so, and communicated to the public, as 
a general rule, perfected discoveries that he made. 

15 x-Q. Did he communicate to you, when he showed his elec- 
trical telephone several years before 1860, either confidentially or 
otherwise, why he hadn’t published to the world that he had a talk- 
ing electrical telephone in the Patent Office at Washington? Or, 
did he tell you that he had made that publication and it had 
perished ? 

A. He did not. 

16 x-Q. Haven't you claimed, at some time, that you were the 
inventor of the electric talking telephone, before the date of Bell’s 
patent ? ame 

A. I have no recollection of making any such claim. The first 
knowledge I ever had of the device was from Dr. Page and from 
Mr. Holcomb. I will add to that answer that I did make something 
that might be called a telephone, a hollow cup; stretched a dia- 
phragm of bladder on one end, and attached a string to connect the 
two together from the centre of the diaphragm, with which we held 
a conversation together at a distance. This was prior to 1860; I 
cannot give the year. 

17 x-Q. Did you mention to Holcomb that the electric telephone 
similar to the one he had was well known to you, having seen it in 
Dr. Page’s possession ? 

A. I have no recollection of doing so; but I might have done it ; 
night have made the remark. 

18 x-Q. At any rate, when Mr. Holcomb showed you his machine 
and told you what he had done, it was not a matter of surprise to 
you that a man should have an electric telephone, having already 
seen it several years before. Is that so? 

A. I don’t think he had told me what it had done, but what it 
could do, I think was his expression, or what it had done. He 
seemed to be a little secretive about it, as if he didn’t want to let 
me know too much. I will add to that answer, that I drew my own 
conclusions with regard to what it could do, on examining the ma- 
chine. | 

19 x-Q. When Bell’s telephone became public in 1876, did it 
strike you as a matter of surprise or novelty, or as a thing that you 


were familiar with since you saw Dr. Page’s telephone ? 
A. Ihave no recollection of seeing such a publication at the 
time named, nor have I any recollection of ever having seen either 


426 EVIDENCE FOR DEFENDANTS. 


a Bell telephone or a description of the telephone, until it was 
brought out by the recent trial. 

20 x-Q. Where were you living from 1876 to 1884 ? 

A. The same place I now reside, 314 Greene avenue, Brooklyn. 

21 x-Q. Being an electrical engineer, as you say you are, how do 
you acoount for the fact that during all those years you had no 
knowledge respecting the Bell telephone ? 

A. Well, I was partly engaged in other pursuits, involving elec- 
trical developments and the use of the electrical current. I took 
but little interest in developments of that nature, but did go to see 
Edison’s phonograph, from the fact I had read an account in 1863 
of a similar instrument, or I suppose to be similar, made by M. 
Scott, of Paris, France, which I made an attempt to investigate 
while in Paris in 1866. 

22 x-Q. Did you find them to be similar ? 

A. I did not succeed in my investigations. Mr. Scott was then 
absent from Paris, but I subsequently learned that his process sim- 
ply recorded signs, I think, upon a smoked glass, made by the vi- 
brations of the diaphragm ; which vibrations were made by the hu- 
man voice or other sounds; while the Edison instrument made in- 
dentations upon foil. 

23 x-Q. And, so far as you know, that is substantially the differ- 
ence between the two things ? 

A. Not entirely. The sounds could not be reproduced by Mr. 
Scott’s process, while they were by Edison’s. 

24 x-Q. When you did hear of the Bell telephone, did it strike 
you as anything very remarkable, in view of Dr. Page’s telephone ? 

A. It did not, from the fact that I had myself made, immedi- 
ately following my interview with Holcomb, several organizations to 
test tomy own satisfaction whether Holcomb was correct or not in the 
claims which he had made for his instrument. I made a pair of in- 
struments which I now have on hand, which demonstrated that the 
human voice could be conveyed by the means pointed out by him, 
which was a little more effectual for short distances which I tried 
them, than the bladder diaphragms I had made and used before ; 
but I saw nothing in the use of them, so far as I tested them, that 
that would demonstrate the construction of such instruments, to 
operate at great distances, and therefore regarded them as a mere 
toy. 
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25 Re-d. Q. You say you now have instruments you made after 
your interview with Mr. Holcomb ; have you them here with you ? 
A. I have one of the pairs which I then made here with me. 

26 Re-d. Q. Please produce it and let us see it ? 

A. I now so produce it. 

27 Re-d. @. Please describe the instrument, its several parts and 
mode of operation ? 

A. Theinstrument contains permanent magnets asin the Holcomb 
machine. This permanent magnet is formed by seven rings of cast 
iron prepared to retain magnetism and charged on their opposite 
sides with opposing poles. On one of the poles is mounted a very 
fine open wire spool, made by Bradley ; over the spool, i an iron 
‘frame, is a thin diaphragm of iron, with a chamber and a mouth- 
piece above it ; the opposite pole from that upon which the spool is 
mounted is connected with a diaphragm through the iron adjusting 
screw, the opposite adjusting screw being of brass, or non-magnetic 
substance. These adjusting screws performed the function, as 
shown in the Holcomb instrument, to regulate the distance of the 
diagram from the pole of the spool. The call in this instrument, as 
now exhibited, is made by a ratchet wheel, revolved by a crank, 
which operates upon a steel spring firmly fixed to the diaphragm. 
This device was not shown in the Holcomb’s machine, but was put 
into this instrument by me some eight or nine years ago. Prior to 
that I had used what is called a toot-horn to make a eall. I think, 
at the same time, I replaced the diaphragm, which had become 
rusted out. 

28 Re-d. Q. When did you make that instrument, as it now 
stands, except the device for a call, and except the replacing of the 
diaphragm ? | 

A. Subsequent to my interview with Mr. Holcomb, and prior to 
1865. I can't fix the precise date. I went to Europe in 1865, in 
July. 

29 Re-d. Q. I understood you to say that that instrument is one 
of a pair made at the same time. IfI am correct, please state 
whether you used the pair with which to communicate, and if so, 
how they were connected, where they were respectively placed, and 
with what results ? 

A. I omitted in my description two binding screws which are con- 
nected with the terminals of the spools. Ihave at my house the 
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a Bell telephone or a description of the telephone, until it was 
brought out by the recent trial. 

20 x-Q. Where were you living from 1876 to 1884 ? 

A. The same place I now reside, 314 Greene avenue, Brooklyn. 

21 x-Q. Being an electrical engineer, as you say you are, how do 
you acoount for the fact that during all those years you had no 
knowledge respecting the Bell telephone ? 

A. Well, I was partly engaged in other pursuits, involving elec- 
trical developments and the use of the electrical current. I took 
but little interest in developments of that nature, but did go to see 
Edison’s phonograph, from the fact I had read an account in 1863 
of a similar instrument, or I suppose to be similar, made by M. 
Scott, of Paris, France, which I made an attempt te investigate 
while in Paris in 1866. 

22 x-Q. Did you find them to be similar ? 

A. I did not succeed in my investigations. Mr. Scott was then 
absent from Paris, but I subsequently learned that his process sim- 
ply recorded signs, I think, upon a smoked glass, made by the vi- 
brations of the diaphragm ; which vibrations were made by the hu- 
man voice or other sounds; while the Edison instrument made in- 
dentations upon foil. 

23 x-Q. And, so far as you know, that is substantially the differ- 
ence between the two things ? 

A. Not entirely. The sounds could not be reproduced by Mr. 
Scott’s process, while they were by Edison’s. 

24 x-Q. When you did hear of the Bell telephone, did it strike 
you as anything very remarkable, in view of Dr. Page's telephone ? 

A. It did not, from the fact that I had myself made, immedi- 
ately following my interview with Holcomb, several organizations to 
test tomy own satisfaction whether Holcomb was correct or not in the 
claims which he had made for his instrument. I made a pair of in- 
struments which I now have on hand, which demonstrated that the 
human voice could be conveyed by the means pointed out by him, 
which was a little more effectual for short distances which I tried 
them, than the bladder diaphragms I had made and used before ; 
but I saw nothing in the use of them, so far as I tested them, that 
that would demonstrate the construction of such instruments, to 
operate at great distances, and therefore regarded them as a mere 
toy. 


DEPOSITION OF GEORGE W. BEARDSLEE. 


RE-pIRECT BY Mr. PECKHAM : 


25 Re-d. Q. You say you now have instruments you made after 
your interview with Mr. Holeomb; have you them here with you? 
A. I have one of the pairs which I then made here with me. 
26 Re-d. Q. Please produce it and let us see it ? 
A. I now so produce it. 
27 Re-d. Q. Please describe the instrument, its several parts and 
mode of operation ? 
A. Theinstrument contains permanent magnets asin the Holcomb 
machine. This permanent magnet is formed by seven rings of cast 
iron prepared to retain magnetism and charged on their opposite 
sides with opposing poles. On one of the poles is mounted a very 
fine open wire spool, made by Bradley ; over the spool, in an iron 
frame, is a thin diaphragm of iron, with a chamber and a mouth- 
piece above it ; the opposite pole from that upon which the spool is 
mounted is connected with a diaphragm through the iron adjusting 
screw, the opposite adjusting screw being of brass, or non-magnetic 
substance. These adjusting screws performed the function, as 
shown in the Holcomb instrument, to regulate the distance of the 
diagram from the pole of the spool. The call in this instrument, as 
now exhibited, is made by a ratchet wheel, revolved by a crank, 
which operates upon a steel spring firmly fixed to the diaphragm. 
This device was not shown in the Holeomb’s machine, but was put 
into this instrument by me some eight or nine years ago. Prior to 
that I had used what is called a toot-horn to make a call. I think, 
at the same time, I replaced the diaphragm, which had become 
rusted out. 
28 Re-d. @. When did you make that instrument, as it now 
stands, except the device for a call, and except the replacing of the 
diaphragm ? 
A. Subsequent to my interview with Mr. Holcomb, and prior to 
1865. I can't fix the precise date. I went to Europe in 1865, in 
July. 
29 Re-d. QM. I understood you to say that that instrument is one 
of a pair made at the same time. If I am correct, please state 
whether you used the pair with which to communicate, and if so, 
how they were connected, where they were respectively placed, and 
with what results ? 
A. I omitted in my description two binding screws which are con- 
nected with the terminals of the spools. I have at my house the 
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mate of this instrument made in the precise manner that this is. I 
have had them connected together by wires, not exceeding, how- 
ever, more than about a hundred feet apart, through which calls 
were made and conversation carried on, which was a little more dis- 
tinct than by the bladder diaphragm instruments I have before 
named. 

30 Re-d. Q. When did you have such conversation with the pair 
connected together, and where ? 

A. At my house in College Point, prior to 1865, and since at my 
house, 314 Greene avenue, Brooklyn. Ihave not, however, had 
them connected for the last five or six years, at all. 


The testimony of the witness on this subject is objected to, 
as not being in issue on this case. 


31 Re-d. Q. Please state whether the operation of those instru- 
ments was by means of electrical currents, or otherwise ? 

A. The vibrations of the diaphragm to and fromthe pole of a 
permanent magnet, as organized in this machine, induces in the in- 
sulated wire of the spool, Faradayic or induced impulses of electric- 
ity. The operation was by electrical currents. 


The said instrument produced by the witness offered in 
evidence by defendants’ counsel and marked “ Exhibit 
Beardslees’ Holcomb Telephone,” J. A. W., Special Examiner 
December 4th, 1884. 

Same objection by complainants’ counsel. 

GEO. W. BEARDSLEE. 
Subscribed and sworn to before 


me this 4th day of December, 
1884. 


JOsEPH A. WELCH, 
Special Examiner. 
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The deposition of Mary W. Fircu, a witness called and sworn 
on the part of the defendants. 


EXAMINED BY Mr. PECKHAM: 


1 Q. What is your name, age, residence and occupation ? 

A. My name is Mary W. Fitch; residence, Farmingdale, Long 
Island ; my age is forty-three. I have no special occupation. 

2 Q. You are married ? 

A. Yes, sir; my husband is still living. 

3 @. Did you know Dr. Bradley in his lifetime ? 

A. Yes, sir. > 

4 Q. What was his full name? also, give the date of his death, as 
near as you can. | 
| A. His name was Loveritt Bradley. I cannot give the exact 

date of his death; I think it was in 1874, but I am not sure. 

5 Q. Please state whether he was any connection of yours, and 
when and how long and under what circumstances you knew hin. 

A. He was my step-father, and he came to board with my 
mother, I think, in 1860, and I knew him well until he died. 

6 @. When did he marry your mother? 

A. About 1867, I think. 

7 Q. Did you ever hear Dr. Bradley speak of a Mr. Holcomb ? 

A. I did. 


8 (.. Please state when and where it was and what he said. 
Objected to as not competent evidence. 


A. As near as I can remember it was in the fall of 1860 or 
spring of 1861, soon after we moved to Jersey City, where he had 
his shop. He spoke of a Mr. Holeomb making or inventing a_talk- 
ing instrument or talking machine, and seemed very much elated. 

9Q@. What kind of a shop? 

A. For making electrical instruments ; naked wire for magnets 
for telegraph instruments. 

10 Q. How do you fix the time when you heard this conversa- 
tion of Dr. Bradley ? 

A. [remember the room that I was in at the time that I heard 
him speak of it; it was a room we had used for a kitchen ; some 
months after we moved there we had a room partitioned off one end 
of it, and it was before that room was built. The man that had the 
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lower floor was a furniture dealer, and at the time of which I speak 


had furniture stored in that room. It had to be removed for our 


room to be built, which was done very'soon after we moved there ; 


within afew months. I remember the furniture was in that room 
at the time this conversation took place. 


11 Q. What was the date of your marriage? 

A. April 3d, 1864. | 

12 Q. After your marriage did you continue to live at home, or 
did you move elsewhere ? 

A. I lived home two years. 

13 Q. Can you tell whether this conversation occurred after you 
were married, or before ? 

A. Several years before—a year or two before ; I can’t remem- 
ber exactly, because I have had a great deal of trouble, and all these 
things have passed out of my mind; it was recalled by a chance con- 
versation or I should not have thought of it again. 


CROSS-EXAMINED BY Mr. DICKERSON : 


14 x-Q. What was Dr. Bradley’s profession ? 

A. He was an inventor. 

15 x-Q. Didn't he have any regular business ? 

A. Nothing more than making up the telegraph instruments 
upon which were used these naked wire magnets, which were his 
invention. 

16 x-Q. In what year did you move to Jersey City ? 

A. 1860. 

17 x-Q. Between whom was this conversation that you now re- 
member ? 

A. Dr. Bradley and my mother and myself. 

18 x-Q. State exactly what Dr. Bradley said and what your mo- 
ther said and what you said, as near as you can remember ? 

A. I don’t remember saying anything myself, or of hearing my 
mother say anything. I remember the doctor saying he had seen a 
talking machine, and could hear words distinctly; that it was a 
erand thing, and he thought it would be a perfect success. That is 
about all I remember. 

19 x-Q. Didn't he mention the name of any one as having in- 
vented it ? 


A. He mentioned Mr. Holcomb. 


JeGo 
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20 x-Q. Were you acquainted with Mr. Holcomb at that time ? 

A. No, sir; I never saw him. 

21 x-Q. You said that Dr. Bradley seemed very much elated dur- 
ing that conversation. Will you describe to the Court his appear- 
ance, which led you to make that remark, and what Dr. Bradley did 
that showed that he was very much elated ? 

A. I remember he walked up and down the room while talking, 
rubbing his hands and talking very fast. 

22 x-@). About how long did he continue rubbing his hands and 
walking up and down the room and talking ‘very fast ? 

A. I don’t remember. 

23 x-@. You have told us_that he said about twenty words. Did 


‘he say any more when he was talking very fast and walking up and 
‘down the room, rubbing his hands ? 


A. I don’t remember anything more. 
24 x-Q. Do you remember any other conversation of his twenty- 


four years ago, on that occasion or near that time ? 


A. No, sir; I do not. 


25 x-@. After this had all passed out of your mind, whose chance 


. conversation was it that recalled it to you, and when and where was 


that? 


A. Conversation with my husband at our house in Farmingdale 


last summer 


26 x-Q. Who is your husband, and what is his occupation ? 

A. Frederick K. Fitch, maker and repairer of telegraph instru- 
ments. 

27 x-Q. Where is his place of business ? 

A. No. 40 Cortlandt street. 

28 x-Q. What does he have to do with telephones ? 

A. I do not know. 

29 x-Q. Does he manufacture electrical apparatus himself, or is 
he in the employ of others ? 

A. He manufactures them himself. | 

30 x-Q. Who was present at this chance conversation besides 
your husband and yourself ? 

A. My husband’s brother, David Fitch. 

31 x-@. Now repeat the conversation as it occurred, and what 
ach one said ? 

A. My husband asked me if I remembered hearing Dr. Bradley ever 

speak of Mr. Holeomb; I told him I did; he asked me if I heard 


him speak of a talking machine, an invention of Mr. Holcomb’s; | 


* 
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said I did, but had forgotten it until the name Holcomb recalled it; 
he asked me if I ever saw Mr. Holeomb ; Isaid I did not; he asked me 
if I remembered at what time I heard the Doctor speak of this ma- 
chine ; I told him, soon after we moved to Jersey City—as near as I 
could remember, the fall of 1860 or spring of 1861; he told me of a 
lawsuit, between whom I can’t remember, and I thought no more 
about it until I saw Mr. Gannon. 
— 32 x-Q. Did he tell you how he was interested in that lawsuit ? 

A. No, sir. 

33 x-Q. In what business is your husband’s brother David ? 

A. He is out of employment. 

34 x-Q. What is his business when he in employment ? 


A. Clerk. 


Mary W. Fircu. 


Subseribed and sworn to before me ) 


this 4th day of December, 1884. § 
JOSEPH A. WELCH, 
Special Examiner. 


Defendants rest, reserving the right to prove certain experiments 
now being made by Prof. Brackett and assistants, and also to put in 
the depositions of certain foreign witnesses, respecting which a stip- 
ulation is to be made by Mr. Peckham and Mr. Dickerson. 

December 4th, 1884. 

JOSEPH A. WELCH, 
Special Examiner. 


ORDER. 433 


At a Stated Term of the Cireuit Court of the United 
States, held at the Post Office Building, in and for 
the Southern District of New York, on the Vth 
day of October, 1884. | 


Present—Hon. WiniiamM J. WALLACE, Judge. 


————— a a 7) 


\ 
AmeERICAN Bett TELEPHONE COMPANY 
ET AL., 

Complainants, 
AGAINST } 


THe MoLecuLar TELEPHONE CoMPANY, 
and others, 


Defendants. 


This cause having come on to be heard on a motion by 
defendants, duly noticed, for Commissions, after hearing the coun- 
sel for the respective parties, and due deliberation having been 
had thereon, on motion of Miller, Peckham & Dixon, solicitors for 
defendants, it 1s ordered, tliat commissions issue in this action out of 
and under the seal of this Court, one thereof directed to Lorin A. 
Lathrop, Esq., United States Consul at Bristol, England, to examine 
under oath, upon interrogatories to be annexed thereto, Thomas 
Ballard, of Bristol, England, Stephen M. Yeates, William Rigby, 
Johu Rigby, A. M. Vereker and Dr. William Frazer of Dublin, Ire- 
land; and the other thereof directed to Ferdinand Vogeler, Esq., 
United States Consul at Frankfort, Germany, to examine under oath, 
upon interrogatories to be annexed thereto; Dr. F. Ehren and Dr. 
Thomas Stein, of Frankfort, Germany, witnesses on behalf of the 
defendants, in both which complainants will be at liberty to join. 

Ordered, that complainants have ten days after notice of the fil- 
ing of defendants’ interrogatories within which to file cross-interro- 
patories ; and that, upon the filing of said cross-interrogatories within 
said ten days, or in default thereof, that said commissions issue. 


Wa. J. WALLACE. 
| ENDORSED: | 


U.S. Circuit Court, Southern District, of New York. American 
Bell Telephone Company ef «/., vs. The Molecular Telephone Com- 
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pany and others. Order for Commissions. Miller, Peckham & 
Dixon, solicitors for defendants, 29 Wall Street, New York. United 
States Circuit Court. Filed October 7th, 1884. Timothy Griffith, 
Clerk. 
(A copy.) 
TIMOTHY GRIFFITH, 
Clerk. 


| SEAL. | 


UNITED STATES CIRCUIT COURT. 


THE AMERICAN BELL TELEPHONE | 
(C‘COMPANY ET AL. | 


AGAINST 


THe MowuecutaR ‘TELEPHONE Com- |! 


PANY and others. 
| 


It is hereby stipulated that the interrogatories and cross- 
interrogatories, and the respective answers thereto, administered to 
and answered by the witnesses Thomas Ballard, of Bristol, England ; 
William Frazer, of Dublin, Ireland; Stephen M. Yeates, of Dublin, 
Ireland; A. M. Vereker, of Dublin, Treland; John Ehren, of 
Frankfort-on-the-Main, Germany ; Theodore Stien, of Frankfort- 
on-the-Main, Germany, under a commission duly issued by the 
Cireuit Court of the Unsted States for the District of New Jersey, 
in a suit wherein The American Bell Telephone Company was 
plaintiff, and The Overland Telephone Company defendant, shall be 
considered and regarded, and shall be printed as testimony in this 
suit, together with this stipulation. 

It is, however, understood and agreed that in case any part of 
such testimony is, by order of the Court, on adversary proceedings 
suppressed, such part thereof so suppressed shall be regarded and 
considered as suppressed in this suit. 

, Dickerson & DICKERSON, 
Compl't’s Sol’rs. 
Mitter, Peckuam & DIxox, 
Def't’s Sol’rs. 
December 27, 1884. 


a 
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UNITED STATES CIRCUIT COURT, 
District oF New JERSEY. 


siete lead en 


THe AMERICAN Bett ‘TELEPHONE 
COMPANY 


AGAINST + In Equity. 


THE OVERLAND TELEPHONE COMPANY 
oF NEW JERSEY. 


Str. JAMES’ Hore, No. 77 PiccapI.y, ) 
Lonpon, ENGLAND, . 
Sarurpay, Jury 19th, 1884. § 


Answers to interrogatories to Thomas Ballard, of Bristol, Eng- 
land, named in the foregoing commission—a witness produced 
betore the Commissioner for examination on the part of the 


defendants in the above-stated cause. 


The witness having been sworn by the ceremony in answer to 
defendant’s first direct interrogatory, which is as follows : 


State your name, age, residence and occupation, said : 

Thomas Ballard ; age, thirty-eight and one-half years ; residence, 
Bristol, England ; occupation, philosophical intrument maker. 

In answer to the defendant’s second direct interrogatory which 
is as follows : 

Where did you live in 1865, and what was your business at 
that time ? 

The witness said : 

Dublin, Ireland ; my business at that period was apprentice t 
Mr. Horatio Yeates, of Dublin, who was a philosophical instrument 


— 


) 


maker. 
In answer to defendant's third interrogatory which 1s as follows : 
If you say that during that year you were apprenticed to 
Mr. Stephen M. Yeates, an instrument maker, in Dublin, Ireland, 
state whether you were present at any telephone experiments made 


by Mr. Yeates during that year. 
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The witness said : 

I was not apprenticed to Mr. Stephen Yeates, but to Mr. Horatio 
Yeates, his brother, who carries on the same business in Dublin. 
Mr. Horatio Yeates kept a workshop principally, and we did most 
of Mr. Stephen Yeates’ work, which necessitated going backward 
and forward between the two houses very often, at least every day. 

I was present at telephone experiments. in my capacity as an 
apprentice. I believe [was present when most of the unportant 
experiments were going on, but being an apprentice could not give 
a creat deal of attention to the expernnents. 

In answer to the defendant's fourth interrogatory, which is as 
follows : 

If you were present at such experiments, state in what capacity 
you acted, and what part vou took in such experiments, the nature 
of the instrument used, and the general results of the experiments 
and the circumstances connected with them so far as you can recall 
them. 

The witness said : 

I was present and acted as an apprentice. [ took no active part in 
the experiments, but probably assisted in them, without being exactly 
aware What part of the work Iwas performing. The instrument 
used Was Reis’ early instrument. That Can state positively, be- 
cause I paid great attention to the instrument, and had an opportu- 
nity of examining it, and did so. I did not only recognize the in- 
strument from drawings which I saw in the German book, Defend- 
ant’s Exlibit Volume 2 of Das Buch der Entindenungen, but I ree- 
ognized the drawings l saw there from the recollection l have of the 
instrument, and I am quite positive that it was a Reis instrument. 

I firmly beheve that the instrument was at Mr. Yeates’ in Dub- 
lin more than a year before 1865; I will positively swear it was there 
more than 18 months prior to 1865, and I think it must have been 
there two years before 1865. That is when I saw the instrument 
first. Lsawit frequently. 

In 1865 my master, Mr. Horatio Yeates, having removed his busi- 
ness to London, I worked for Mr. Stephen Yeates for three or four 
months as a temporary help, whilé his brother started a fresh busi- 
ness in London. 

ly L865 | have ct distinct recollection that the telephone ques- 
tion came up again, and that is what makes me so certain of the 
thing laying 1 abeyance for some time. In the latter part of L865 


the transmission of articulate speech by the Reis telephone was a 
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common subject of conversation amongst people in Dublin and 
amongst Mr. Stephen Yeates’ hands. I had conversations with a 
workman, Mr. Charles Hales, who I believe is now dead, who did 
most of Mr. Stephen Yeates’ electrical work, and who assisted in 
the exneriments I speak of, and with others in the house in the lat- 
ter p; + of 1865, about this matter of the Reis telephone being made 
to speak. 

The general result of the experiments was that it was an ae- 
knowledged and accepted fact among Mr. Yeates’ workmen ; that 
Mr. Yeates had made Reis’ telephone spe ak, and when Mr. Bell's 
telephone came up in 1876, it was a common thing among the men 
to say that Mr. Yeates had rot Reis’ telephone tO speak ten or 
twelve years before, ancl Mr. Bell's telephone did not astonish me in 
the least. 

In answer to defendant’s last direct interrogatory, which is as 
follows : 

Do you know or can you set forth any other matter or thing 
which may be of benefit or advantage to the parties at issue im this 
cause or either of them, or that may be material to the subject of 
this your examination, or the matters in question in this cause? If 
yea, set forth the same fully and at large in your answer. 

The witness says : 

I can only say this, that in the winter of 1867-1868, Mr. Stephen 
Yeates visited his brother, Mr. Horatio Yeates, in London, and they 
had a conversation in the workshop. I was present and heard the 
conversation. Among other things the conversation turned on the 
Reis telephone experiments, and what struck me and makes me re- 
member the thing particularly is that I heard Mr. Stephen Yeates 
distinctly mention the use of a drop of water at the contacts. [did 
not know what it meant then, but of course now I do. That drop 
of water at the contacts would be caleulated to make the instru- 
ment speak, and I believe now from what I know about telephones 
(and I know it creat deal) that that drop of water referred to the 
drop of water at the contacts, I believe that instrument could be 
made to speak with a drop of water then. But I have heard the 
Reis instrument speak in its simple form, within the last two or three 
weeks In my own shop. At the same time I am convinced that the 
instrument did speak in LS65, tor at that time there were assemblies of 
scientific men in Mr. Yeates’ shop, and I have heard the conversa- 
tion turn onthe point of the Reis instrument having spoken, and 
speculating as to how it might have happened, 
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When I speak of the Reis instrument speaking in my shop with- 
in the last two or three weeks I mean the Reis transmitter; I do 
not mean to say that, that with the Reis musical receiver the instru- 
ment can be heard to speak, and I mean to use the Reis transmitter 
with an ordinary Bell receiver. When the news of the Bell tele- 
phone first reached Dublin I had a conversation with Mr. Farley, 
who in the year 1868 did business in part of house occupied by Mr. 
Yeates, and he stated to me that in the year 1865 he had distinctly 
heard the Reis telephone talk ; he is now dead. 


CROSS INTERROGATORIES. 


In answer to the complainant’s first cross interrogatory which is 
as follows: Are you not the author of the book entitled Elementary 
lessons on Electricity and Magnetism, by Silvanus P. Thompson, B. 
A., 1881, and are you not the author of the fifth edition of that 
book published in London by Macmillan & Co. in 1884, and annex 
copies of the two editions to your depositions ?—the witness said : 

No. 

In answer to complainant’s second cross-interrogatory which is as 
follows: Assuming that you will swear in reply to 23d interrogatory 


thatthe several Reis publications with which you were familiar prior to ° 


1876, were sufficient to have instructed a person skilled in the art of 
telephony how to construct an apparatus and how to use the same 
for the production of articulate speech. Will you explain to the 
Court why you did not know that in 1881, when you published the 
435th paragraph, page 400, in your book on Electricity and Magnet- 
ism, that “in 1876 Graham Bell invented the articulating telephone,” 
and why in the index of that book you say Telephone, Graham Bell, 
articulating, and why in that same book in the 434th paragraph you 
described Reis Telephone in the manner which you did ?—the wit- 
ness said : 

I know nothing about that. 

In answer to the complainant’s third cross-interrogatory which is 
as follows: Between the date of the first edition of your book and 
the fifth, did vou not take out two British patents. The first num- 
bered 2578, Gated May 31st, 1882, and the second numbered 3803, 
dated August 9, 1883?—-the witness said: 

I know nothing about that. 

In answer to the complainant’s fourth cross-interrogatory, which 
is as follows : Since the publication of your first edition have you 
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not become associated as consulting electrician for the London & 
Globe Telephone and Construction Co.—a corporation working in 
opposition to the United Telephone Company, representing the in- 
vention of Graham Bell in England, and does not your name appear 
in the advertisements of that company, as one of its officers ?—the 


witness says: 

I know nothing about that. 

In answer to the complainant’s fifth cross-interrogatory, which 
is as follows: Were you not a witness for the defendants in this case 
of the United Telephone Company (limited) against Harrison, Cox, 
Walker & Co., in the High Court of Justice, Chancery Divison, in 
which judgment was delivered May 10th, 1882 ?—the witness said : 

No, sir. 

In answer to the complainant’s sixth cross-interrogatory, which 
is as follows: In that case did you not testify as is reported in the 


“ Blectrical Review” (London), May 25th, 1882, and as follows: 


‘Professor Thompson considered that the change in the resist- 
‘“ ance which took place in carbon under pressure was due to surface 
“ contact, only his own experiments proved that the pressure only 
‘“ inereased the area of the surface contact. Reis’s transmitter was 
‘intended by the inventor to work as a make and break contact 
‘instrument, and the inventor expected it to produce articulate 
‘speech by this action. As a matter of fact, Reis did obtain artic- 
‘ulate sounds, but this was when the instrument worked in a man- 
“ner which it was not intended it should. Professor Thompson 
‘was not aware that, prior to Bell’s patent, anybody had written to 
‘ the effect that Reis’s transmitter acted in any other way than as a 
‘make and break instrument. The witness had himself heard a 
‘* Reis instrument transmit articulate speech.” And did you not tes- 
tify to the same effect ?—the witness said : 

I did not. 

In answer to the complainant’s seventh cross-interrogatory, 
which is as follows: Are you not the author of a book entitled 
‘Philipp Reis, inventor of the Telephone, by Silvanus P. Thomp- 
son,.b.A., London, 1883 ?”—the witness said: 

No. 

In answer to the complainant’s eighth cross-interrogatory, which 
is as follows: In that book, page 41, you say, ‘ As far as Professor 
Dolbear is concerned, therefore, he admits in unequivocal terms the 
whole claim of Reis to be the inventor of the telephone.” Did you 
not know when you published that statement, that Professor Dol- 
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bear was interested in the defense of a suit in the United States, 
which the American Bell Telephone Company was complainant, and 
Dolbear and others defendants, in which the defense was in part 
founded upon the assertion that Philipp Reis was the inventor of 
the telephone, and in which the inventions of Philipp Reis were 
used to limit the scope of Bell’s patent ?—the witness said : 

No. 

In answer to the complainant’s ninth cross-interrogatory, which 
is as follows: Did you not know that Albert Stretson, named in the 
preface of that book, was the agent of and employed by Professor 
Dolbear, as the defendant in that case, to collect the evidence of 
teis’ invention, for the purpose of maintaining the defense, and did 
not you consult with and assist said Stretson in his effort in that 
cirection ?—the witness said: 

No. 

In answer to the complainant’s tenth cross interrogatory, which 
is as follows: Who besides yourself contributed money to the pub- 
lication of the book, and the procuring of the information contained 
in it, entitled “ Philipp Reis, inventor of the Telephone ?”—the wit- 
hess said ; 

[ know nothing of that. 

In answer to the complainant’s eleventh cross-interrogatory, 
which is as follows: Did you not know that that information was 
procured in part, at least, by persons acting for the defendants, who 
were defending against the Bell patent in the United States, and 
that one object of the pubhecation was to discredit Professor Bell as 
the inventor of the articulate telephone ?—the witness said : 

I know nothing about that. 

In answer to the complainant’s twelfth cross-interrogatory, 
which is as follows: Does the paragraph entitled Third Form, the 
Electro-magnet Receiver, on the 50th page of that book, contain a 
true statement of the operation of the electro-magnet receiver of 
Reis, a diagram of which is found on the 32d page ?—the witness_ 
said : 

| do not know the book, consequently I cannot answer the 
question. 

In answer to the complainant’s thirteenth cross-interrogatory, 
which is as follows: Tn the apparatus described by you in your two 
patents for the transmission of articulate speech, is not the method 
of that transmission by causing electrical undulations similar in 
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uttered to the transmitter, or, in the language of Sir William 
Thompson, “does not the strength of the electrical current vary 
‘“ continuously and as nearly as may be in simple proportion to the 
“ velocity of a particle of air engaged in constituting the sounds,” 
when your apparatus works to transmit articulate speech ?—the 
witness said : 

I know nothing about the matter. 

In answer to the complainant’s fourteenth cross-interrogatory, 
which is as follows: If you deny this, will you explain to the Court 
what you understand to be the relation between the current on the 
line wire and the movement of the particles of air when your ap- 
paratus speaks ?—the witness said: 

I know nothing about the matter. 

In answer to the ‘complainant’s fifteenth cross-interrogatory, 
which is as follows: Has any apparatus of yours, patented or 
otherwise, been used by any persons or corporations in Great 
sritain who are not licensed under the inventions of Bell or 


Edison ?—the witness said : 


No telephone apparatus of mine has been so used. 

The last interrogatory being again propounded to the witness he 
stated that he had nothing to add to his answer previously given 
thereto. 

(Sed.) | 
THOMAS BALLARD. 
Sworn and subseribed be- 
fore me this 19th day > 
of July, 1884. 
S. D. OLIPHANT, 


Com., &e. 
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UNITED STATES CIRCUIT COURT, 


Disrricr oF NEw JERSEY. 


THe AMERICAN BELL TELEPHONE COM- | 
PANY | 


AGAINST >In Equity. 


THe OVERLAND TELEPHONE COMPANY 
OF NEW JERSEY. 


Testimony taken at Dublin, Ireland, on Saturday the 26th day 
of July, 1884, before S. D. Oliphant, Esq., the Commissioner herein, 
on interrogatories filed pursuant to the order of the Court. 


WinLiaM FRAZER, a witness called on behalf of the defendants, 
being sworn, testified as follows in answer to the interrogatories 


propounded to him: 


{. In answer to defendant's first direct interrogatory, which 1s 
as follows: State your name, age, residence and occupation ?—wit- 
neSS Says: 

My name is William Frazer; I am 59 years of age, and reside at 
20 Hareourt street, Dublin: fellow and member of Court of Exam- 
iners, Royal College of Surgeons, Ireland; member of Council of 
the Royal Irish Academy ; fellow Royal Geological Society of Tre- 
land. 

2. In answer to defendant's second direct interrogatory, which 
is as follows: Are you acquainted with Stephen M. Yeates, an in- 
strument maker, in the City of Dublin, Ireland, and how long have 
you known him ?—witness says: 

Intimately for upwards of 30 years. 

3. In answer to detendant’s third direct interrogatory, which 1s 
as follows: Did you know of any telephone experiments made by 
Mr. Yeates in 1865? If yea, state where and when such experi- 
ments were made, the nature of the instrument with which they 
were made, and the result of such experiments ?—witness says : 

The telephone was first shown me by Mr. Stephen Yeates at 
a meeting of the Dublin Philosophical Society, held in November, 
1865, at his brother’s, Horatio Yeates, 13 Leicester street, Dublin ; 
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he explained its construction and some modifications which he sug- 
vested and earried out. The transmitter was taken upstairs to a 
room and the receiver placed in the hall, where I heard the voices 
of different speakers and recognized them. I also heard portions of 
musical airs, of which I recollect Home, Sweet Home, Jump Jim 
Crow, and God Save the Queen. The sentences were short, such 
as: WhoamI? Do you hear me? Who is speaking now? The 
replies were made through the medium of a person standing in the 
lobby, who communicated the answers to those inside the room. 

For the scientific description of the instrument used I would re- 
fer to Mr. Yeates. 

4. In answer to defendant’s fourth direct interrogatory, which is 
as follows: Did you take any part in making such expetments, and 
if so, state fully the circumstances connected with them, and give 
the names of any other persons who took part in such experiments ? 
—witness says : 

I was so interested in these experiments that at my request 
Mr. Yeates publicly exhibited the instrument at a Conversatione 
held in the Rotunda on Tuesday, November 22d, 1865, for the 
Young Men’s Central Association, in connection with the Presby- 
terian Church. Myr. Tuke took charge of the telephone, which was 
first placed in a side room and afterwards the receiver was removed 
to the centre room to permit a greater length of wire and enable 
more persons to hear it in action. It was in constant use during 
the evening, and as I had it and other scientific objects under my 
immediate charge, it was my duty to direct our visitors’ attention to 
it. I refer to the advertisement of this meeting in ‘‘ Saunder News 
Letter,” of 20th November, 1865, and to a notice in it of the persons 
present, in the issue November 22d ; amongst them were the Lord 
Mayor, Mr. Green, afterwards Member of Parliament, and Recorder 
of Derry ; the late Dr. Moore, Curator of our Botanic Gardens; the 
Presbyterian Minister of Dublin, and the Rev. Dr. Watson, of 
Limerick ; the moderator, the Rev. John Hall, now of New York, and 
several others. 

5). In answer to defendant's fifth direct interrogatory, which is 
as follows: Have you any written memoranda relating to such ex- 
periments made at the time; if so, state the circumstances under 
which such memoranda were made and annex a copy thereof to 
your deposition 2—-witness Says: 

My private note book for the year 1865 contains brief notes 


of the dates of this public meeting and of the club meetings, which 
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enable me to refer to the notices in “ Saunder’s News Letter.” I kept 


no notes cf the special experiments, but distinctly recollect all the 
circumstances I have stated. The month October, given in my let- 
ter to Professor Silvanus Thompson, is an error and refers to a 
previous meeting of the club, as I find on careful search. 


Copy oF Lerrer oF Marcu 8ruH, 1883. 


Marcu 8TH, 1883. 


Dear Str—I am informed that you were present at the meeting 
of the Dublin Philosophical Society, in December, 1865, when 
‘ Reis’s” Telephone was shown by Mr. 8. M. Yeates. 

Aslam about publishing a volume on the early telephone of 
Reis, I should be glad of any information you could give about that 
which occurred on that occasion. Mr. Yeates, who is my informant, 
thinks that you may perhaps remember the names of some of those 
who were present, and whose voices were heard through the tele- 
phone. If you can recall any of the words that were transmitted by 
the instruments, I should be very glad to hear of them, and whether 
they were distinctly articulated. Apologizing for intruding upon 
your attention, believe me 

Your obt. servant, 
Sytvanus P. THOMPsoN. 
W. Frazer, Esa., M.D. 


A true copy of letter referred to by Dr. Frazer in his answer to 
the 10th Cross-Interrogatory. 
July 26th, 1884. 
S. D. OLIPHANT, 
Com., &e. 


Copy OF LETTER OF Marcu 137TH, 1884. 


Unity. Couu., Brisrot, March 13th, 1884. 
Dr. W. FRAZER: 
DrEarR Str—Pray accept my sincere thanks for your explicit 
account of the telephone experiments. I[ have only to ask that you 
will permit me to print your letter verbatim, amongst a number of 
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others I have received from Professer Tunike, Heidelburg, Dr. 
Messel, and others, in the volume which I am preparing concerning 
Reis invention. All the wood-cuts and practically all the letter-press 
is ready. I shall give myself the pleasure of sending you a copy 
when it is finished. Believe me, 
Dear sir, 
Yours faithfully, 
Sitvs. P. THompson. 


A true copy of letter referred to by Dr. Frazer in his answer to 
the 10th Cross-Interrogatory. 
July 26th, 1884. 
S. D. OLIPHANT, 
~9 Com., &e., 


CROSS-INTERROGATORIES, 


In answer to tlie complainant’s first cross-interrogatory which is 
as follows: Are you not the author of the book entitled Elementary 
Lessons on Electricity and Magnetism, by Silvanus P, Thompson, 
B, A., 1881, and are you not the author of the fifth edition of 
that book published in London by Macmillan & Co, in 1884, and 
annex copies of the two editions to your depositions ?—the witness 
said :_ 

No, certainly not. 

In answer to complainant’s second cross-interrogatory which is 
as follows: Assuming that you will swear in reply to 23d interroga- 
tory that the several Reis publications with which you were familiar 
prior to 1876 were sufficient to have instructed a person skilled in 
the art of telephony how to construct an apparatus and how to 
use the same for -the production of articulate speech. Will you 
explain to the Court why you did not know that in 1881, when you - 
published the 435th paragraph, page 400, in your book on Elec- 
tricity and Magnetism, that “in 1876 Graham Bell invented the 
articulating telephone,” and why in the index of that book you say 
Telephone, Graham Bell, articulating, and why in that same book 
in the 434th paragraph you described Reis Telephone in the manner 
which you did ?—the witness said : 

I know nothing of it. 

In answer to the complainant’s third cross-interrogatory which 
is as follows: Between the date of the first edition of your book 
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and the fifth did you not take out two British patents—the first 
numbered 2578, day, May 31st, 1882, and the second numbered 
3803, dated August 9, 1883 ?—the witness said: 
No. 

In answer to the complainant’s fourth cross-interrogatory which 
is as follows: Since the publication of your first edition have you 
not become associated as consulting electrician for the London «& 
Globe Telephone and Construction Co.—a corporation working in 
opposition to the United Telephone Company, representing the 
invention of Graham Bell in England, and does not your name ap- 
pear in the advertisements of that company as one of its officers ?— 


the witness says: 


No. 
In answer to the complainant’s fifth cross-interrogatory, which 


is as follows: Were you not a witness for the defendants in this case 
of the United Telephone Company (limited) against Harrison, Cox, 
Walker & Co., in the High Court of Justice, Chancery Division, in 
which judgment was delivered May 10th, 1882 ?—the witness said : 
No. 
In answer to the complainant’s sixth cross-interrogatory, which 
is as follows: In that case did you not testify as is reported in the 
‘* Electrical Review” (London), May 25th, 1882, and as follows: 
‘Professor Thompson considered that the change in the resist- 
‘ance which took place in carbon under pressure was due to surface 
“ contact, only his own experiments proved that the pressure only 
‘increased the area of the surface contact. T[eis’s transmitter was 
“intended by the inventor to work as a make and break contact 
‘instrument, and the inventor expected it to produce articulate 
‘speech by this action. As a matter of fact, Reis did obtain artic- 
‘ ulate sounds, but this was when the instrument worked in a man- 
“ner which it was not intended it should. Professor Thompson 
‘was not aware that, prior to Bell’s patent, anybody had written to 
“ the effect that Reis’s transmitter acted in any other way than as a 
The witness had himself heard a 


e 


‘make and break instrument. 
‘ Reis instrument transmit articulate speech.” And did you not 
testify to the same effect ?—the witness said : 

No. 

In answer to the complainant’s seventh cross-interrogatory, 
which is as follows: Are you not the author of a book entitled 
‘Philipp Reis, inventor of the Telephone, by Silvanus P. Thompson, 
B.A., London, 1883 ?”—the witness said : 

No. 


+ 


Vi 


DEPOSITION OF WILLIAM FRAZER. 447 


In answer to the complainant’s eighth cross-interrogatory, which 
is as follows: In that book, page 41, you say, “As far as Professor 
Dolbear is concerned, therefore, he admits in unequivocal terms the 
whole claim of Reis to be the inventor of the telephone.” Did you 
not know when you published that statement, that Professor Dol- 
bear was interested in the defense of a suit in the United States, 


#% ems 


which the American Bell Telphone Company was complainant, and 
Dolbear and others defendants, in which the defense was in part 
founded upon the assertion that Philipp Reis was the inventor of 
the telephone, and in which the inventions of Philipp Reis were 
used to hmit the scope of Bell’s patent ?—the witness said: 

No. 

In answer to the complainant’s ninth cross-interrogatory, which 
is as follows: Did you not know that Albert Stretson, named in the 
preface of that book, was the agent of and employed by Professor 
Dolbear, as the defendant in that case, to collect the evidence of 
Kieis’ invention, for the purpose of maintaining the defense, and did 
not you consult with and assist said Stretson in his effort in that 
direction ?—the witness said : 

No. 

In answer to the complainant’s tenth cross-interrogatory, which 
is as follows: Who besides yourself contributed money to the pub- 
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lication of the book, and the procuring of the information contained ° 
in it, entitled “ Philipp Reiss, inventor of the Telephone ?”—the 
‘ witness said : 
I contributed no money; my letter to Sylvanus P. Thompson 
was in reply toa letter of his which I exhibit, but would prefer to 


c keep it; I also produce his answer and will annex copies of both to 
rs ‘¢ my deposition. 

In answer to the complainant’s eleventh cross-interrogatory, 

} which is as follows: Did you not know that that information was 


procured in part, at least, by persons acting for the defendants, who 
were defending against the Bell patent in the United States, and 
that one object of the publication was to discredit Professor Bell as 
the inventor of the articulate telephone ?—the witness said : 

Certainly not. 

In answer to the complainant’s twelfth cross-interrogatory, 
which is as follows: Does the paragraph entitled Third Form, the 
Electro-magnet Receiver, on the 30th page of that book, contain a 
true statement of the operation of the electro-magnet receiver of 
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‘Reis, a diagram of which is found on the 32d page ?—the witness 
said : 

[ cannot answer the question. 

In answer to the complainant's thirteenth cross-interrogatory, 
which is as follows: In the apparatus described by you in your two 
patents for the transmission of articulate speech, is not the method 
of that transmission by causing electrical undulations similar in 
form to the vibrations of the air accompanying the vocal sounds 
uttered to the transmitter, or, in the language of Sir William 
Thompson, “does not the strength of the electrical current vary 
‘continuously and as nearly as may be in simple proportion to the 
* velocity of a particle of air engaged in constituting the sounds,” 
when your apparatus works to transmit articulate speech ?—the 
witness said : 

[ cannot answer because I have no knowledge of the subject. 

In answer to the complainant's fourteenth cross-interrogatory, 
which is as follows: If you deny this, you will explain to the Court 
what you understand to be the relation between the current on the 
line wire and the movement of the particles of air when your ap- 
paratus speaks ?—the witness said : 

I repeat my last answer. 

fn answer to the complainant's fifteenth cross-interrogatory, 
which is as follows: Has any apparatus of yours, patented or 
otherwise, been used by any persons or corporations in Great 
Britain who are not licensed under the inventions of Bell or 
Edison ?——the witness said : 

No. 

To the last interrogatory the witness says : 

No. 

(Signed) 
WILLIAM FRAZER. 
Sworn and subseribed be- 
fore me the 26th day of > 
July, 1884. \ 
S. D. OLIPHANT, 
Comr., «ce. 
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UNITED STATES CIRCUIT COURT, 
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THe AMERICAN BELL TELEPHONE Com- 


PANY 

4 > AGAINST ‘ 
| 

é 

e THE OVERLAND TELEPHONE COMPANY 


oF NEW JERSEY. 


Testimony taken before 8S. D. OLIPHANT, Esq., the Commissioner 
appointed herein, by order of the Court of June 9th, 1884, at Dub- 
lin, Ireland, on Saturday, July 26th, 1884, on interrogatories filed. 


STEPHEN M. YEATES, a witness sworn in behalf of the defendants, 
in answer to the interrogatories propounded to him, testifieth as 
follows : 


1. In answer to defendant’s first direct interrogatory, which is as 
follows: State your name, age, residence and occupation ?—witness 


Says : 

\ My name is Stephen M. Yeates; Lam 52 years of age, and re- 
&, side at 2 Grafton street, Dublin, Ireland ; I am an optician. 

‘ 2. In answer to defendant’s second direct interrogatory, which 
Py is as follows: Have you been familiar with the manufacture of elec- 
f trical instruments and accustomed to make experiments with such 


instruments, and for what length of time and to what extent ?— 
witness says : | 

I have been actively engaged in the construction of electrical 
apparatus and experimenting with the same for the last twenty- 
five years. 

3. In answer to defendant's third direct interrogatory, which is 
as follows: Did you, prior to 1865, obtain possession of a telephone 
of the form shown in the publications known as the “ Reis Pro- 
spectus,” and did you make any experiments with that instrument ; 
and if so, at what time and under what circumstances and with 
what results ?—witness says: 
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In the autumn of 1865, I purchased of Mr. William Ladd, of 
London, a model of the Reis Telephone. I do not know the publi- 
cations known as Reis Prospectus. During the months of October 
and November, 1865, [ experimented with the Reis Telephone, and 
made several modifications of it. 

4. In answer to defendant’s fourth direct interrogatory, which is 
as follows: If, in. your experiments, you made any modification of 
the Reis instrument obtained by you, state the nature of such mod- 
ification and describe any experiments made by you with the in- 
strument so moditied ?—witness says : 

The improvements I made consisted in rejecting the knitting 
needle arrangement of Reis and substituting therefor an electro- 
magnetic receiver of my own design, which consisted of a horseshoe 
electro-magnet with an adjustable armature. 

By a careful adjustment of this receiver it was quite easy to get 
both the quality and amplitude of notes sung into the transmitter. 
When this result was obtained I observed that the armature was in 
absolute contact with both forks of the electro-magnet, and that the 
magnet did not at any time lose its magnetism, but that the effects 
were due to an alteration of intensity in the magnetism of the iron 
core. Having succeeded so far with the receiver, I next turned my 
attention to the Reis transmitter, when I soon discovered that the 
chief defect in it was the too freely tossing of the little contact pin 
from the platinum plate on which it rested ; the first plan which oec- 
curred to me to obviate this defect was to make the pin dip into a 
conducting fluid, and I made the experiment by simply wetting the 
pin with my tongue ; this greatly improved the sounds transmitted, 
but owing to the electic action I was obliged to abandon that 
plan. Betore experimenting further I exhibited this telephone at 
the November meeting of the Dublin Philosophical Society in 1865, 
held at 13 Leinster street, Dublin, when atter explaining and experi- 
menting with it, the receiver was removed from the room of meeting 
in the second floor to the hall (wires being led down the stairs). 
Songs sung into the transmitter on the second floor were distinctly 
hearad in the receiver down stairs, and various questions asked, some 
words which were clearly recognized and the peculiar characteristics 
of each voice were markedly noticeable ; some of the songs sung on 
that occasion were “St. Patrick's Day” (sung by Mr. W. Rigby), 
“ Home, Sweet Home” and ‘‘ God Save the Queen.” 

The same instrument was exhibited a few evenings after at a 
Conversatione of the Young Men’s Christian Association at the 
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Rotunda, Dublin, where the transmitter was fixed in one room and 
the receiver in another room at some distance. The song, ‘‘ Home, 


Be ae 


Sweet Home,” was transmitted with great clearness. : - 
5. In answer to defendant's fifth direct interrogatory, which is as 
follows: Have you in your possession any instrument made by you 
from descriptions in the Reis publication prior to 1876; and if not, 
state where such instrument is at this time, and if you have a cut 
or drawing of it annex it to your deposition ?—witness says: 
The instrument here referred to I was induced to sell on De- 
cember the 16th, 1865, in its imperfect state to the Rev. M. Kernan, 
then Professor of Experimental Physics in College, 
> where I believe it is still to be seen. Theinstrument which I bought 
of Mr. Ladd was what is known as the Reis instrument, shown in 
figure 29 on page 86 of the book called Philip Reis Invention of the 
Telephone, by Professor 8. P. Thompson, published by E. and F. 
M. Spon, 1883, and also shown on page 348 of the Book of Inven- 
tion, volume 2, now shown to me by the Commissioner, and marked 
as an exhibit July 10th, 1884. Professor Thompson’s book on page 
128 also contains a drawing of the receiver made by me, which I 
have referred to. 

6. In answer to defendant’s sixth direct interrogatory, which is 
as follows: Was a man named Thomas Ballard apprenticed to you 
at any time prior to 1876 while making experiments with the Reis 
telephone ; and if so, at what time ?—witness says ? 

4 Thomas Ballard was not in my employment; he was appren- 
* ticed to my brother, Mr. Horatio Yeates, then of 13 Leinster street, 
“sd Dublin, now of street, Adelaide, South Aus- 
> tralia. 


j CROSS-INTERROGATORIES. 


In answer to the complainant's first cross-interrogatory which is 
as follows: Are you not the author of the book entitled Elementary 
Lessons on Electricity and Magnetism, by Silvanus P. Thompson, 
B. A., 1881, and are you not the author of the fifth edition of 
that book published in London by Maemillan & Co., in 1884, and 
annex copies of the two editions to your depositions ?—the witness 
said : 

No. 

In answer to complainant’s second cross-interrogatory which is 
as follows: Assuming that you will swear in reply to 23d interroga- 


SAS ei Oya: scope ees . 


452 EVIDENCE FOR DEFENDANTS. 


tory that the several Reis publications with which you were familiar 
prior to 1876 were sufficient to have instructed a person skilled in 
the art of telephony how to construct an apparatus and how to 
use the same for the production of articulate speech. Will you 
explain to the Court why you did not know that in 1881, when you 
published the 435th paragraph, page 400, in your book on Elec- 
tricity and Magnetism, that “in 1876 Graham Bell invented the 
articulating telephone,” and why in the index of that book you say 
Telephone, Graham Bell, articulating, and why in that same book 
in the 434th paragraph you described Reis Telephone in the manner 
which you did ?—the witness said : 

I can make no answer to the question. 

In answer to the complainant’s third cross-interrogatory which 
is as follows: Between the date of the first edition of your book 
and the fifth did you not take out two British patents—the first 
numbered 2578, dated May 31st, 1882, and the second numbered 
3803, dated August 9, 1883 ?—the witness said : 

T don’t know of the matter referred to at all. 

In answer to the complainant's fourth cross-interrogatory which 
is as follows: Since the publication of your first edition have you 
not become associated as consulting electrician for the London & 
Globe Telephone and Construction Co.—a corporation working in 
opposition to the United Telephone Company, representing the 
invention of Graham Bell in England, and does not your name 
appear in the advertisements of that company as one of its officers 
—the witness says: 

No. 

In answer to the complainant’s fifth cross interrogatory, which 
is as follows: Were you not a witness for the defendants in this 
case of the United Telephone Company (limited) against Harri- 
son, Cox, Walker & Co., in the High Court of Justice, Chancery 
Division, in which judgment was delivered May 10th, 1882 ?—the 
witness said : 

No. 

In answer to the complainant’s sixth cross-interrogatory, which 
is as follows: In that case did you not testify as is reported in the 
‘“ Electrical Review” (London), May 25th, 1882, and as follows: 
‘ Professor Thompson considered that the change in the resistance 
“ which took place in carbon under pressure was due to surface 
‘contact, only his own experiments proved that the pressure only 
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“increased the area of the surface contact. Reis’s transmitter was 
‘intended by the inventor to work as a make and break contact 


DEPOSITION OF STEPHEN M. YEATES. 


“instrument, and the inventor expected it to produce articulate 
“speech by this action. As a matter of fact, Reis did obtain artic- 
“ ulate sounds, but this was when the instrument worked in a man- 
“ner which it was not intended it should. Professor Thompson 
‘was not aware that, prior to Bell’s patent, anybody had written to 
| “ the effect that Reis’s transmitter acted in any other way than asa 


= “make and break instrument. The witness had himself heard a 
te “Reis instrument transmit articulate speech.” And did you not 
i testify to the same effect ?—the witness said : 
“yw I did not. 


In answer to the complainant’s seventh cross-interrogatory 
which is as follows-:-Are you not the author of a book entitled 
“Philip Reis, inventor of the Telephone, by Silvanus P. Thompson, 

B. A., London, 1883 ?”—the witness said: 


No. 3 
: In answer to the complainant’s eighth cross-interrogatory, which 


is as follows: In that book, page 41, you say, “‘ As far as Professor 
Dolbear is concerned, therefore he admits in unequivocal terms the 
whole claim of Reis to be the inventor of the telephone.” Did you 
not know when you published that statement, that Professor Dol- 
bear was interested in the defense of a suit in the United States, in 
which the American Bell Telephone Company was complainant, and 
Dolbear and others defendants, in which the defense was in part 


4 founded upon the assertion that Philip Reis was the inventor of 
ec the telephone, and in which the inventions of Philip Reis were 
’ used to limit the scope of Bell’s patent ?—the witness said : 
—> I know nothing about it. 

f In answer to the complainant’s ninth cross-interrogatory, which 


is as follows: Did you not know that Albert Stretson, named in the 
preface of that book, was the agent of and employed by Professor 
Dolbear, as the defendant in that case, to collect the evidence of 
Reis’ invention, for the purpose of maintaining the defense, and did 
not you consult with and assist said Stretson in his effort in that 
direction ?-—the witness said : 

No. 

In answer to the complainant’s tenth cross-interrogatory, which 
is as follows: Who besides yourself contributed money to the pub- 
lication of the book, and the procuring of the information contained 
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in it, entitled ‘ Philipp Reiss, inventor of the Telephone ? ”’—the 
aaa witness said : 

I did not contribute and do not know of others doing so. 

In answer to the complainant's eleventh cross-interrogatory, 
which is as follows: Did you not know that that information was 
procured in part, at least, by persons acting for the defendants, who 
were defending against the Bell patent in the United States, and 
that one object of the publication was to discredit Professor Bell as 
the inventor of the articulate telephone ?—the witness said : 


No; I do not. | £ 


In answer to the complainant’s twelfth cross-interrogatory, 
which is as follows: Does the paragraph entitled Third Form, the 7 


Electro-magnet Receiver, on the 30th page of that book, contain a 
true statement of the operation of the electro-magnet receiver of 
i Reis, a diagram of which is found on the 32d page ?—the witness 


said : 
I do not know. : 
In answer to the complainant's thirteenth cross-interrogatory, i 


which is as follows: In the apparatus described by you in your two 
patents for the transmission of articulate speech, is not the method 
of that transmission by causing electrical undulations similar in 
form to the vibrations of the air accompanying the vocal sounds 
uttered to the transmitter, or, in the language of Sir William 
Thompson, “does not the strength of the electrical current vary 
‘ continuously and as nearly as may be in simple proportion to the ( 
“ velocity of a particle of air engaged in constituting the sounds,” 
when your apparatus works to transmit articulate speech ?—the a 
witness said : ‘ 

I don’t know the apparatus referred to. 

In answer to the complainant’s fourteenth cross-interrogatory, 
which is as follows: If you deny this, you will explain to the Court 
what you understand to be the relation between the current on the 
line wire and the movement of the particles of air when your ap- 
paratus speaks?—the witness seid ; 

I cannot answer the question. 

In answer to the complainant’s fifteenth cross-interrogatory, 
which is as follows: Has any apparatus of yours, patented or 
otherwise, been used by any persons or corporations in Great 
Britain who are not licensed under the inventions of Bell or 
Edison ?—the witness said ; 


No, 
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The last interrogatory being again propounded to the witness he 
stated : F 
2 I know of nothing further. 
: (Signed,) 
STEPHEN M. YEATES. 

Sworn and subscribed be- 

fore me this 26th day 

of July, 1884. 

S. D. OLIPHANT, 
Com., &e. 


UNITED STATES CIRCUIT COURT, 


District NEw JERSEY. 


THe AMERICAN BetL TELEPHONE 
COMPANY 


AGAINST + In Equity. 


THE OVERLAND TELEPHONE COMPANY 


é oF New JERSEY. | 
— . 
é Testimony taken at Dublin, Ireland, on Saturday, the 26th day of 
‘ : : “ ache ee 
r July, 1884, before S. D. Oliphant, Esqr., the commissioner herein 


on interrogataries filed pursuant to the order of the Court. 


A. M. VEREKER, a witness sworn on behalf of the defendant, in 
answer to interrogatories propounded to him, testifieth as follows : 


1. In answer to defendant’s first direct interrogatory, which is as 
follows: State your name, age, residence and occupation ?—witness 
Says : 

My name is Amos M. Vereker; I am 56 years of age, and reside 
at 31 Wellington Place, Clyde Road, Dublin ; I am the deputy Cash- 
ier of the Bank of Ireland, Dublin. 

2. In answer to defendant’s second direct interrogatory, which 
is as follows: Are you acquainted with Stephen M. Yeates, an in- 
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£4 


strument maker, in the City of Dublin, Ireland; and if so, how 
long have you known him ?—witness says: 

I am personally acquainted with Mr. Stephen M. Yeates, op- 
| tician, &c., Dublin, and have known him for 35 years and upwards. 
| 3. In answer to defendant’s third direct interrogatory, which is 
i as follows: Were you present in the year 1865 at any telephonic 
experiments made by Mr. Yeates in Dublin; and if so, state the 
form and nature of the instrument used in those experiments, the 
general nature of the experiments and the results obtained ?— 
witness says: , 

I was present at the meeting of the Philosophical Society in 
November, 1865, referred to, at which meeting Mr. Yeates exhibited 
his improvements in Reis Telephone. The Telephone transmitter 
was the square box form, having the mouth piece inserted in one 
side and diaphragm on the top, the receiver being an electro mag- 
net placed vertically over an orifice in a resonant box. 

4. In answer to defendant’s fourth direct interrogatory, which is 
as follows: Did you personally take part in such experiments ; and 
if so, state what part you -took, who were present with you and 
whether you heard articulate speech or words of songs spoken 
through that instrument, and, generally, the circumstances con- 
nected with the experiments, so far as you recollect them ?—wit- 
ness says: 

The transmitter and battery were in an upper room in the 
house of Mr. Horatio Yeates, 15 Leinster street, where the meeting 
of the society was held, the receiver being in the hall, the connect- Ps 


fe 


ing wires were carried under the intervening doors, and down the 
stairs, words and sentences were spoken, and songs were sung into 


~4 


the transmitter and were generally understood and recognized, more 
particularly the songs, and the voices in each case were unmistaka- 
ble. I personally took part in the above, and recollect distinctly 
hearing ‘“‘ Home Sweet Home,” and ‘ God Save the Queen ” sung, 
short questions asked quite intelligibly. Mr. S. M. Yeates, Mr. 
Horatio Yeates, Dr. Frazer, Mr. W. Rigby and I think one or two 


others, whose names [ do not recollect, were also present. 


CROSS-INTERROGATORIES. 


In answer to the complainant’s first cross-interrogatory which is 
as follows: Are you not the author of the book entitled Elementary 


ia 
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Lessons on Electricity and Magnetism, by Silvanus P. Thompson, 
B. A., 1881, and are you not the author of the fifth edition of 
that book published in London by Macmillan & Co. in 1884, and 
annex copies of the two editions to your depositions ?—the witness 
said : 

No. 

In answer to complainant’s second cross-interrogatory which is 
as follows: Assuming that you will swear in reply to 23d interroga- 
tory that the several Reis publications with which you were familiar 
prior to 1876 were sufficient to have instructed a person skilled in 
the art of telephony how to construct an apparatus and how to use 
the same for the production of articulate speech. Will you explain 
to the Court why you did not know that in 1881, when you pub- 
lished the 455th paragraph, page 400, in your book on Eelctricity and 
Magnetism, that “in” 1876 Graham Bell invented the articulating 
telephone,” and why in the index of that book you say Telephone, 


Graham Bell, articulating, and why in that same book in the 434th 


paragraph you described Reis Telephone in the manner which you 
did ?—the witness said : 

I have no knowledge of the matters referred to. 

In answer to the complainant’s third cross-interrogatory which 
is as follows: Between the date of the first edition of your book and 
the fifth did you not take out two British patents—the first num- 
bered 2578, dated May 3lst, 1882, and the second numbered 3803, 
dated August 9, 1883 ?—the witness said : 

I did not. 

In answer to the complainant’s fourth cross-interrogatory which 
is as follows: Since the publication of your first edition have you 
not become associated as consulting electrician for the London & 
Globe Telephone and Construction Co.—a corporation working in 
opposition to the United Telephone Company, representing the in- 
vention of Graham Bell in England, and does not your name appear 
in the advertisements of that company as one of its officers ?—the 
witness says : 

No. 

In answer to the complainant’s fifth cross-interrogatory, which 
is as follows: Were you not a witness for the defendants in this 
case of the United Telephone Company (limited) against Harrison, 
Cox, Walker & Co.,.in the High Court of Justice, Chancery Division, 
in which judgment was delivered May 10th, 1882?—the witness 
said : 


No. 
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In answer to the complainant’s sixth cross-interrogatory, which 
is as follows: In that case did you not testify as is reported in the 
‘“« Electrical Review” (London), May 25th, 1882, and as follows: 
‘“ Professor Thompson, considered that the change in the resist- 
“ance which took place in carbon under pressure was due to surface 
contact, only his own experiments proved that the pressure only 
increased the area of the surface contact. Reis’s transmitter was 
intended by the inventor to work as a make and break contact 
instrument, and the inventor expected it to produce articulate 
speech by this action. As a matter of fact, Reis did obtain artic- 
ulate sounds, but this was when the instrument worked 1m a man- 
‘ner which it was not intended it should. Professor Thompson 
was not aware that, prior to Bell’s patent, anybody had written to 
the effect that Reis’s transmitter acted in any other way than asa 
make and break instrument. The witness had himself heard a 
“ Reis instrument transmit articulate speech.” And did you not 
testify to the same effect ?—the witness said : 

No. 

In answer to the complainant’s seventh cross-interrogatory, 
which is as follows: Are you not the author of a book entitled 
“ Philipp Reis, inventor of the Telephone, by Silvanus P. Thomp- 
son, B. A., London, 1883 ?”—the witness said : 

No. | | 

In answer to the complainant's eighth cross-interrogatory, which 
is as follows: In that book, page 41, you say, “As far as Professor 
Dolbear is concerned, therefore, he admits in unequivocal terms the 
whole claim of Reis to be the inventor of the telephone.” Did you 
not know when you published that statement, that Professor Dol- 
bear was interested in the defense of a suit in the United States, in 
which the American Bell Telephone Company was complainant, and 
Dolbear and others defendants, in which the defense was in part 
founded upon the assertion that Philipp Reis was the inventor of 
the telephone, and in which the inventions of Philipp Reis were 
used to limit the scope of Bell’s patent ?—the witness said : 

I know nothing of it. 


cé 


In answer to the complainant’s ninth cross-interrogatory, which 
is aS follows: Did you not know that Albert Stretson, named in the 
preface of that book, was the agent of and employed by Professor 
Dolbear, as the defendant in that case, to collect the evidence of 
Reis’ invention, for the purpose of maintaining the defense, and did 
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not you consult with and assist said Stretson in his effort in that 
direction ?—the witness said : 

No. 

In answer to the complainant’s tenth cross-interrogatory, which 
is as follows: Who besides yourself contributed money to the pub- 
lication of the book, and the procuring of the information contained 
in it, entitled “Philipp Reis, inventor of the Telephone ?”—the 
witness said : 

I did not nor do I know who did. 

In answer to the complainant’s eleventh cross-interrogatory, 
which is as follows: Did you not knuw that that information was 
procured in part, at least, by persons acting for the defendants, who 
were defending against the Bell patent in the United States, and 
that one object of the publication was to discredit Professor Bell as 
the inventor of the articulate telephone ?—the witness said : 

I do not. 

In answer to the complainant’s twelfth cross-interrogatory, 
which is as follows: Does the paragraph entitled Third Form, the 
Electro-magnet Receiver, on the 30th page of that book, contain a 
true statement of the operation of the electro-magnet receiver of 
Reis, a diagram of which is found on the 32d page ?—the witness 
said : 

I do not know. 

In answer to the complainant’s thirteenth cross-interrogatory, 
which is as follows: In the apparatus described by you in your two 
patents for the transmission of articulate speech, is not the method 
of that transmission by causing electrical undulations similar in 
form to the vibrations of the air accompanying the vocal sounds 
uttered to the transmitter, or, in the language of Sir William 
Thompson, ‘does not the strength of the electrical current vary 
“ continuously and as nearly as may be in simple proportion to the 
‘“ velocity of a particle of air engaged in constituting the sounds,” 
when. your apparatus works to transmit articulate speech ?—the 
witness said: 

I took out no patents and cannot give any answer. 

In answer to the complainant's fourteenth cross-interrogatory, 
which is as follows: If you deny this, you will explain to the Court 
what you understand to be the relation between the current on the 
line wire and the movement of the particles of air when your ap- 
paratus speaks ?—the witness said : 

IT cannot answer the question, 
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In answer to the complainant's fifteenth cross-interrogatory, 
which is as follows: Has any apparatus of yours, patented or 
otherwise, been used by any persons or corporations in Great 
Britain who are not licensed under the inventions of Bell or 
Edison ?—the witness said : 

No. 

The last interrogatory being propounded to the witness he stated: 

I would state that Mr. Edward Tuke, a witness named in the 
Commission, has been dead since May last, also the only Mr. Rigby 
who attended our meetings in 1865, was Mr. William Rigby, and 
he has informed me that he does not remember the facts with suffi- 
cient clearness to testify to them. Mr. John Rigby was a member 
of the Dublin Philosophical Society from its foundation in 1849, 
until about 1860, but did not attend any of the experiments made 
with Reis telephone. 

(Signed,) ¢ 
A. W. VEREKER. 
Sworn and subscribed be- 
fore me this 26th day of 
July, 1884. 
S. D. OLIPHANT, 
Com., eC. 
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UNITED STATES CIRCUIT COURT, 


Districr oF NEw JERSEY. 


THE AMERICAN BeL_L TELEPHONE 
COMPANY 

+ In Equity. 

AGAINST . 


THE OVERLAND TELEPHONE COMPANY 
OF NEw JERSEY. 


Testimony taken at’ Frankfort-on-the-Main, Germany, on Monday 
the 4th day of August, 1884, before S. D. Oliphant, Esq., the Com- 
missioner herein, on interrogatories filed pursuant to the order of 


the Court. 


The testimony being taken through Alvesto S. Hague, as inter- 
preter, who was first sworn by the Commissioner to faithfully, truly 
and correctly translate the oath to the witness—and, the oath hav- 
ing been administered, afterwards, to faithfully, truly and correctly 
translate to the witness the several direct and cross-interrogatories 
propounded to him by the Commissioner and the answer made 
thereto by the witness. 


JOHANN EHREN, a witness called on behalf of the defendants and 
named in the Commission, having been sworn (through the medium 
of the interpreter) by the ceremony of the uplifted hand, in answer 
to the several interrogatories propounded to him, testified as 
follows : 


1. In answer to defendant’s first direct interrogatory, which is 
as follows: State your name, age, residence and occupation ?—-wit- 
ness says : 

My name is Johann Ehren. I am sixty-two years of age, reside 
at Frankfort-on-the-Main, Germany, and am by occupation teacher 
of mechanics, chemistry, physics and the ancient languages. 

2. In Inswer to defendant's second direct interrogatory, which is 
as follows: Were you acquainted with Philip Reis, formerly of 
Friedericksdorf, in Germany, who died in 1874; and if so, how long 
did you know him ?—witness says : 
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From the year 1853 I instructed Phillip Reis, of Gelnhausen, 
in mathematics and physics.. I gave Reis these lessons in the so- 
salled Mohren Garden, where the Hotel du Nord now stands, rented 
from the piano manufacturer, Meggenhoffer. In a short time my 


efforts with Reis extended not only to the above-named instructions, | 


but we instituted strictly scientific experiments concerning light, 
heat, electricity and magnetism, and about the commencement of 
the year 1856 began the particular work of the telephone. 

3. In answer to defendant’s third direct interrogatory, which is 
as follows: Did you ever work for Mr. Reis; and if so, in what ca- 
pacity ?—withness says : | 

I worked daily from that time on with Reis, and as he placed 
great confidence in my honesty I learned to know all the forms of 
the telephone, as the same are described in Professor Silvanus 
Thompson’s excellent work, published in 1883, entitled, Phillip Reis, 
Inventor of the Telephone. 

4. In answer to defendant's fourth direct interrogatory, which is 
as follows: Did you, while working with Mr. Reis, become familiar 
with any forms of his telephone as described in the printed publi- 
cations relating to him ; if so, describe those instruments fully, and 
state in detail the circumstances and nature of the work you did 
for him, and the results of the experiments made by him with those 
instruments, so far as they came under your personal observation ? 
—witness says: 

A description of the apparatus is unnecessary, and I refer, 
therefore, to the Professor Silvanus P. Thompson’s work, Phillip 
Reis, Inventor of the Telephone, pages 16 to 27, where the trans- 
mitters which we employed are accurately described, likewise the 
receivers, from page 29 to 34, are exactly the same, and notably in 
figure 33, page 100, the connection of the transmitter with the re- 
ceiver is correctly portrayed as we used it in our experiments. The 
results were astonishing, but Reis could not make up his mind to 
appear before the public with his invention, because he was one of 
those characters who in his burning zeal could not finish. 

5. In answer to defendant’s fifth direct interrogatory, which is 
as follows: While you were working with Mr. Reis, what were the 
purposes to which he endeavored to apply the instruments made by 
him and used in the experiments in which you assisted him ?—wit- 

ness Says : 

If it is claimed that Reis had in his mind to transmit musi- 
cal sounds only in an electro-musical way, that is a great error, even 
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the name “Telephone ” (from “Telos” and phone, and the last is 
‘alled according to the best dictionaries which I used—for Reis un- 
derstood neither the Latin nor the Greek language, voice, speech, 
language or cry) indicates most unequivocally the purpose the in- 
ventor ascribed to the telephont. 

6. In answer to defendant’s sixth direct interrogatory, which is 
as follows: Did you during those experiments personally hear ar- 
ticulate speech transmitted through those instruments, or any of 
them ; if so, state the circumstances in detail ?—witness says: 

Our principal attention, studies and experiments were devoted 
to the speaking telephone, and Reis and I were the only mortals 
who had knowledge of it. His first experiments in the presence of 
a few acquaintances like Albert & Son, mechanics, concerned only 
the transmission of musical sounds, the strictest secrecy was pre- 
served concerning the speaking telephone. We tried first single 
vowels and consonants, then monosyllables, and afterwards words 


of more syllables and short sentences. It did not go well at first, 


but afterwards the trials succeeded to our satisfaction, as we were 
able to transmit words and short sentences. 

In the year 1858 Reis and I disagreed, because I aseribed the 
blame of the still present incompleteness to the membrane, and 
made the proposition to place a metal plate in the place of the 
same. Reis rejected this opinion entirely, and thenceforth proceed- 
ed his way alone. | 

7. In answer to defendant’s seventh and last direct interroga- 
tory, which is as follows: Do you know or can you set forth any 
other matter or thing which may be of benefit to the parties at is- 
sue in this cause, or either of them, or that may be material to the 
subject of this your examination, or the matters in question in this. 
cause ; 1f yea, set forth the same fully and at large in your answer ? 
—witness says ? 

From the foregoing it follows : 


Ist. That the Reis telephone from the beginning was to be not 


only an apparatus for transmitting musical sounds, but rather a 


speaking telephone. 

2d. That the telephone was not invented in Friedrichsdorf, but 
was invented in the course of the years 1856 to 1858 in Frankfort- 
on-the-Main, in the so-called Mohren Garden, in Meggenhofer’s 


shop. 
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CROSS-INTERROGATORIES. 


In answer to the complainant’s first cross-interrogatory which is 
as follows: Are you not the author of the book entitled Klementary 
Lessons on Electricity and Magnetism, by Sylvanus P. Thompson, 
B. A., 1881, and are you not the author of the fifth edition of 
that book published in London by Macmillan & Co. in 1884, and 
annex copies of the two editions to your depositions ?—the witness 
Says : 

No. 

In answer to complainant’s second cross-interrogatory which is 
as follows: Assuming that you will swear in reply to 23d interroga- 
tory that the several Reis publications with which you were familiar 
prior to 1876 were sufficient to have instructed a person skilled in 
the art of telephony how to construct an apparatus and how to 
use the same for the production of articulate speech. Will you 
explain to the Court why you did not know that in 1881, when you 
published the 435th paragraph, page 400, in your book on Elec- 
tricity and Magnetism, that “in 1876 Graham Bell invented the 
articulating telephone,” and why in the index of that book you say 
Telephone, Graham Bell, articulating, and why in that same book 
in the 434th paragraph you describe Reis Telephone in the manner 
which you did ?—the witness said : 

I can make no answer. 

In answer to the complainant’s third cross-interrogatory which 
is as follows: Between the date of the first edition of your book 
and the fifth did you not take out two British patents—the first 
numbered 2578, dated May 31st, 1882, and the second numbered 
3803, dated August 9, 1883 ?—the witness said: 

No. 

In answer to the complainant’s fourth cross-interrogatory which 
is as follows: Since the publication of your first edition have you 
not become associated as consulting electrician for the London & 
Globe Telephone and Construction Co.—a corporation working in 
opposition to the United Telephone Company, representing the 
invention of Graham Bellin England, and does not your name ap- 
pear in the advertisements of that company as one of its officers ?— 
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the witness says: 

No. 

In answer to the complainant's fifth cross-interrogatory, which 
is as follows: Were you not a witness for the defendants in this case 
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preface of that book, was the agent of and employed by Professor 
Dolbear, as the defendant in that case, to collect the evidence of 
Reis’ invention, for the purpose of maintaining the defense, and did 
not you consult with and assist said Stretson in his effort in that 
direction ?—the witness said : 

No. 

In answer to the complainant’s tenth cross-interrogatory, which 
is as follows: Who besides yourself contributed money to the pub- 
lication of the book, and the procuring of the information contained 
in it, entitled “ Philipp Reis, inventor of the Telephone? ”—the 
witness said : 

No. 

In answer to the complainant’s eleventh cross-interrogatory, 
which is as follows: Did you not know that that information was 
procured in part, at least, by persons acting for the defendants, who 
were defending against the Bell patent in the United States, and 
that one object of the publication was to discredit Professor Bell as 
the inventor of the articulate telephone ?—the witness said : 


No. 
In answer to the complainant's twelfth cross-interrogatory, 
.s which is as follows: Does the paragrapk entitled Third Form, the 


Electro-magnet Receiver, on the 30th page of that book, contain a 
true statement of the operation of the electro-magnet receiver of 
Reis, a diagram of which is found on the 32d page ?—the witness 
said : 

It does; Figures 22 and 23, page 33, show a more complete 
form. 

In answer to the complainant’s thirteenth cross-interrogatory, 
which is as follows: In the apparatus described by you in your two 
patents for the transmission of articulate speech, is not the method 
of that transmission by causing electrical undulations similar in 
form to the vibrations of the air accompanying the vocal sounds 
uttered to the transmitter, or, in the language of Sir William 
Thompson, “does not the strength of the electrical current vary 
‘“ continuously and as nearly as may be in simple proportion to the 
‘ velocity of a particle of air engaged in constituting the sounds,” 
when your apparatus works to transmit articulate speech ?—the 
witness said : 

I cannot answer the question. 

In answer to the complainant’s fourteenth cross-interrogatory, 
which is as follows: If you deny this, you will explain to the Court 
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what you understand to be the relation between the current on the 
line wire and the movement of the particles of air when your ap- 
paratus speaks ?—the witness said : 

I cannot answer the question. 

In answer to the complainant’s fifteenth cross-interrogatory, 
which is as follows: Has any apparatus of yours, patented or 
otherwise, been used by any persons or corporations in Great 
Britain who are not licensed under the inventions of Bell or 
Edison ?—the witness said : 

No. 

The last interrogatory being again propounded to the witness, he 
stated : | 

I have nothing further to add. 

oe (Sed.,) 


JOHANN EHREN. 


Sworn and subscribed be- 
fore me this 4th day of 
August, 1884. 


S. D. OLIPHANT, 
Com., &e. 
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UNITED STATES CIRCUIT COURT. 
District NEw JERSEY. 


[In EqQulIry. | 


1 


THe AMERICAN BELL ‘TELEPHONE 
COMPANY 


VS. r 


THE OVERLAND TELEPHONE COMPANY | | 
oF NEW JERSEY. ) 


Testimony taken at Frankfort-on-the-Main, Germany, on Mon- 
day, the 4th day of August, 1884, by S. D. Oliphant, Esq., the 
Commissioner herein on interrogatories filed pursuant to the order 
of the Court. 


THEODORE STEIN, a witness named in the Commission, and called 
on behalf of the defendants, being conscientiously scrupulous of 
taking an oath, was at his own request affirmed, and in answer to 
the several interrogatories propounded to him by the Commissioner, 
testifieth as follows : 


1. In answer to the defendant’s first direct interrogatory, which is 
as follows: State your name, age, residence and occupation ?—wit- 
ness says: 

My name is Segismund Theodore Stein, I am forty-four and one- 
half years old, residence Frankfort-on-the-Main, Germany; my 
occupation is that of a doctor of medicine and electrician. 

2. In answer to defendant's second direct interrogatory, which is 
as follows: Are you acquainted with Philip Reis, formerly of 
Fridericksdorf, in Germany: and if so, how long did you know him? 
—witness says: 

I know Phillip Reis, formerly of Friedricksdorf, in Ger- 
many, it is true, in consequence of his lectures delivered at Frank- 
fort on the Main. This was in the years 1860 and 1861. Ihave not 
had, however, any personal relations with him. 

3. In answer to defendant's third direct interrogatory, which is 
as follows: Were you present in 1861 at the meeting of the Physi- 
cal Society of Frankfort in the City of Frankfort, at an exhibition 
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of Philip Reis of the telephone described by him in the annual re- 
port of that society for 1860 and 1861, and known as the “ Bored 
Block” instrument; if you were present at that meeting, did you 
see and have in your possession the instrument shown by Mr. Reis 
on that occasion ?—witness says: 

I was not present at the meeting of the Physical Society of 
Frankfort-on-the-Main, in the year 1861, when Reis, for the first 
time demonstrated his telephone, but I came, a short time after, to 
the then president of the Physical Society, Professor Dr. Bottger, 
who was in possession of a Bored Block Telephone constructed by 
Phillip Reis. This Board Block Telephone afterwards came into 
my possession and I took the same, in the year 1862, with me to 
Erlangen, at which place I was then studying. 

4. In answer to defendant’s fourth direct interrogatory, which is 
as follows: Do you know where the identical instrument then used 
by Philip Reis now is, and who is the present owner of it; if so, 


state your means of knowledge, and if the instrument itself is pro- 


duced before you at the time of your examination, identify it be- 
fore the Commissioner and cause it to be marked by him, and annex 
to your deposition an accurate drawing or photograph of it ?—wit- 
ness says : 

I cannot say, by my own inspection, whether the instrument 
which I then possessed, is the same which Reis demonstrated at 
that meeting. it was, however, designated to me by Professor Dr. 
Béttger, as one of those which Reis then produced. This instru- 
ment, which the Commissioner of the Cireuit Court of the United 
States, for the District of New Jersey, now shown me, consisting of 
two parts, and marked “ Reis, Frankfort Instrument,’ is the same 
instrument, so designated by Professor Dr. Béttger—I obtained 
possession of it as my property as early as the year 1862, and it is 
the same which, in November, 1882, I delivered to Professor Sil- 
vanus P. Thompson, of Bristol, England. 

5 and lastly. In answer to defendant’s fifth direct interrogatory, 
which is as follows: Do you know or can you set forth any other 
matter or thing which may be of advantage or benefit to the parties 
at issue in this cause, or either of them, or that may be material to 
the subject of this your examination or the matters in question in 
this cause ; if yea, set forth the same fully and at large in your an- 
swer ?—witness says : 

The name of Dr. Thomas Stein is erroneously given in the Com- 
mission, inasmuch as no Dr. Stein, with the christian name 
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“Thomas” has lived in Frankfort during the last thirty years, and 
I am the person who delivered the instrument in question to Pr-- 
fessor Thompson, and to whom the questions are evidently directed. 

(Signed, ) 

SEGISMUND THEODORE STEIN, 

Doctor of Medicine and Philosophy. 

Affirmed and subscribed before me 
this 4th day of August, 1884. 
S. D. OLIPHANT, 
| Com. Xe. 


The cross interrogatories propounded by the complainant being 
read to the witness, Dr. Theodore Stein, he refused to answer them 
because he said he knew nothing about them as they were evidently 
intended to be addressed to another person. 

August 4th, 1884. 

S. D. OLIPHANT, 
Com., &ce. 
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UNITED STATES CIRCUIT COURT. 
DISTRICT OF NEW JERSEY. 


IN EQUITY. 


Tur AmeERICAN BrEtL TELEPHONE Com- 


PANY, 


VS. ; 
Tur Overtanp TELEPHONE COMPANY On Bull, ete. 
oF NEW JERSEY, 
ET AL. 

Application having been made on the part of the defend- 
ents by A. Q. Keesley, their counsel, for the issuing of a 
commission to examine Prof. Silvanus P. Thompson of 
Bristol, England, Thomas Ballard of Bristol, England, 
Stephen M. Yates, optician, of Dublin, Ireland, | Wm. | lugby 
ot Dublin, Ireland, John Rigby of Dublin. Treland, A. M. 
Vererker, manager of the Bank of Ireland and Dublin, Tre- 
land, E. C. Tuke of Dublin, Treland, Dr. William Frazer of 
Dublin, Ireland, Dr. J. Ehren of 35 Wohlerstrasse, Frank- 
fort-on-the-Main, Germany, and Dr. Thomas Stein of 
Frankfort, Germany,and after hearing Mr. E. N. Dicker 
son, counsel for the complainant, in opposition to the issu 


ing of any commission applied fer, it is ordered that such 


CCMmmirsion do issue. and thereupon the parties having 


vereed that in case such commission be ordered, it may be 
directed to S. Duncan Oliphant, the clerk of this court, who 
is to be in England during July next, for the execution of 
a commission in another case, by consent, provided that a 
stipulation be filed consenting to the appointment of the 
clerk as commissioner. 

Dated June 9, 1884. 

FRO: I. NIXON, JS. 
A true COpyY. 
S. D. OLieHaAnt, 

[SEAL. | Clerk 

Hl 


DE ey ee 


The President of the United States of America, to 8S. Dun- 
can Oliphant, Esg., Clerk of the United States 

[L. s. | Direuit Court for the District of New Sersey. 
Greeting : 

Know ye, that we, in confidence of your prudence and 
fidelity, have appointed you commissioner, and by these 
presents do give you full power and authority diligently to 
examine upon their respective corporal oaths or affirma- 
tions before you to be taken, Prof. Silvanus P. Thomp- 
son, of Bristol, England; Thomas Ballard, of Bristol, 
England; Stephen M. Yates, optician, of Dublin, Ire- 
land; William Rigby, of Dublin, Ireland; John Rigby, of 
Dublin, Ireland; A. M. Vererker, Manager of the Bank of 
Ireland and Dublin, Ireland; E. C. Tuke, of Dublin, Ire- 
land; Dr. William Frazer, of Dublin, Ireland; Dr. J. 
Ehren, of 35 Wohlerstrasse, Frankfort on the Main, Ger- 
many, and Dr.. Thomas Stein, of Frankfort, Germany, as 
witnesses In a cause now pending and undetermined in 
equity in the Cireuit Court of the United States of 
America for the District of New Jersey, wherein the 
American Bell Telephone Company is complainant, and 
the Overland Telephone Company, of New Jersey and 
others are defendants, on the part of the defendants, touch- 
ing the premises on the interrogatories hereunto annexed. 

And we do hereby require you, before whom such testi- 
mony may be taken, to reduce the same to writing, and to 
close iu up under your hand and seal, directed to the Clerk 
of the Circuit Court of the United States of America for 
the District of New Jersey, Trenton, New Jersey, United 
States. 

And that you return the same when executed as above 
directed, annexed to this writ, with the title of the cause 
endorsed on the envelope of the commission into the said 
Circuit Court before the Judges thereof, with all conven- 
ient speed. 

Witness the Honorable Morrison R. Waite, Chief Jus- 


tice of the Supreme Court of the United States, at the city 
of Trenton, New Jersey, United States, in said district, this 
twenty-third day of June, in the year of our Lord eighteen 
hundred and eighty-four. | 
S. Duncan OLIPHANT, 
A. Q. KEASBEY, | Clerk, de. 
Solicitor and of Counsel for Defendants. 
A true copy. 
] SEAL. | S. D. Ouiewant, Clerk. 


UNITED STATES CIRCUIT COURT. 
DISTRICT OF NEW JERSEY. 
IN EQUITY. 


Tur AMERICAN BELL TELEPHONE Com- 
PANY. 


OEP 


THe OvreERLAND TELEPHONE COMPANY 
oF NEw JERSEY. 


Complainant's objections to interrogatories tiled by the 
defendants to be annexed to commission to be issued. 

Complainant objects to the fourth, fifth, sixth, seventh,. 
eighth, ninth and tenth interrogatories to Silvanus P- 
Thompson, because they are irrelevant and immaterial to 
the issue in this case. When Silvanus P. Thompson first 
saw or heard of the Reis telephone; what information he 
had about it before 1876; what printed publications he was 
cognizant of ; what instruments he saw constructed accord- 
Ing to those publications; when he first saw the telephone 
described by Legat ; whether he made any experiments with 
it; and whether, before 1876, he knew of such a thing as 
an undulatory current, are not matters competent for the 
defendant to prove in this case. [f the thing patented by 
Bell had been known to Silvanus P. Thompson in Europe, 
it would not be competent to defeat his patent, much less 
his knowledge of Reis’s apparatus. 

Complainant objects to the eleventh, twelfth, thirteenth, 
fourteenth, fifteenth, sixteenth, seventeenth, eighteenth, 
ninteenth and twentieth interrogatories, because they are 
questions addressed to Silvanus P. Thompson as an expert, 
ealling for his opinion as such; and there appearing no 
reason why the complainants should be subjected to the ex- 


pense of employing counsel to cross-examine an expert 
abroad when defendants in this case have already examined 
several experts of the highest professional character, and 
having had also the expert testimony in other cases by other 
defendants introduced into their case, where the experts 
have been examined and cross-examined orally. The com- 
plainant submits to the court that expert testimony abroad 
ought not to be permitted to be taken by commissioner, un- 
less it appears that, for some reason, the defendants cannot 
obtain the testimony where the witnesses can be cross- 
examined ; and it also being evident that no expert can be 
cioss-examined by cross-interrogatories In writing, since it 
is impossible to anticipate what opinions he may express 
upon the subject. 

Complainant objects to the twenty-first and twenty-second 
interrogatories, because it’Is immaterial what Silvanus P. 
Thompson heard when experimenting prior to 1876 with 
the Reis instrument, or whether the announcement of Bell’s 
invention in 1876 was the announcement of a new art to 
the proposed witness. The answer of the defendants does 
not set up Silvanus P. Thompson as a person having prior 
knowledge of the invention ; and if it did, that knowledge 
must have been in this country and not in Europe in order 
to be competent. 

Complainant objects to the twenty-third interrogatory 
because, first, it calls for a mere expert opinion; and, sec- 
ondly, because it does not- appear that the witness was in 
this country, or had any knowledge in this country derived 
from those publications. 

Complainant objects to the twenty-fourth interrogatory 
because the supposed foreign publication was not set up in 
the answer in this case; and, therefore, cannot be proved. 

Complainant objects to the twenty-fifth interrogatory be- 
cause it Is entirely immaterial whether the witness has in 
his possession the original instrument shown by Phillip Reis 
at Frankfort in 1861, or at any other time. The defense 
set up in the answer in this case is founded upon the publi- 
cations of Phillip Reis, and the fact of an instrument hav- 
ing been made in Germany is not competent evidence, 
either under the defence as it is made, or under any defence 
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which the law provides. It is neither a publication nor a 
patent. 7 

Complainant objects to all the interrogatories proposed to 
Thos. Ballard, Stephen M. Yates, William Rigby, John Rigby, 
A. M. Vererker, E. C. Tuke and William Frazer, because 
it is not relevant or competent for the defendants to prove 
that any of these witnesses in Dublin, Ireland, were present 
at any telephone experiments in the year 1865. If the very 
thing patented by Professor Bell had been exhibited in 
Dublin in 1865, it would not have constituted any defence 
to that patent. And these witnesses are not set up in the 
answer as persons having prior knowledge of the invention 
of Professor Bell. If they had been, upon exceptions their 
names would have been struck out of the answer, since 
their knowledge was in Dublin, Ireland, and not in the 
United States. 

Complainant objects to all the interrogatories to Dr. J. 
Ehren and Dr. Thomas Stein, because they are not set up 
in the answer as persons having a prior knowledge of the 
invention patented by Professor Bell; and because it is im- 
material what Reis did, either in their presence or other- 
wise, in Germany in 1859, unless it was patented or pub- 
lished. The instrument which Phillip Reis had in Ger- 
many is not set up in the answer as an anticipation of the 
patent of Professor Bell; and if it had been, an exception 
to the answer would have been filed. It cannot be pro- 
duced in evidence under the plea of publication by Phillip 
Reis of his invention. 

Dickrrson & DickERsON, 
Complainant's Solicitors. 
A true copy. 
S. D. OvrpHanr, 
[ SEAL. | Clerk. 


CIRCUIT COURT OF THE UNITED STATES. 
Disrricr or New JERSEY. 


IN EQUITY. 


"THe AMERICAN BELL TELEPHONE ee 
PANY. 
June 26th, 1884. 


ws, 


THe OverLtAND TELEPHONE COMPANY 
or New JERSEY. 
In the above entitled cause the objections to the interrog- 
atories filed, addressed to Silvanus P. Thompson, Thomas 
sallard, Stephen M. Yates, William Rigby, John Rigby, 
A. M. Vererker, E. (. Tuke, Dr. William Frazer, Dr. J. 
Khren, Dr. Thos. Stein, coming on to be heard, it is ordered 
that the objections be overruled, and the interrogatories be 


allowed. 
Jno. T. Nixon, -/. 


The complainants except to the ruling allowing the inter- 
rogatories and will move to suppress the depositions taken 
under the same. 

A true copy. 
[L. s. | S. D. OuipHant, Clerk. 


The testimony of all the witnesses examined under the 
commission, except Sylvanus P. Thomson, was made a 
part of the testimony for the defendants in the Molecular 
case, and will be found printed with the proofs in that case. 
The testimony of Sylvanus P. Thompson is as follows: 
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UNITED STATES CIRCUIT COURT. 


District oF NEW JERSEY. - 


Tur AMERICAN Bett TELEPHONE | 


COMPANY 
Vs. \ 
Tur OveRLAND TELEPHONE Com- | 
PANY OF NEW JERSEY. | 


In Equity. 


Sr. James’ Horer, 77 Piceadilly, 
London, England, 
July LOth, PSs. 

Answer to interrogatories administered to Sylvanus P. 
Thompson, of Bristol, England, named in the foregoing com- 
mission ; a witness produced before the commissioner for ex- 
amination on the part of the defendants in the above stated 
Calise, 

The witness stated that he had conscjentious seruples 
against taking an oath, and was at his own request affirmed, 
as follows: “I, Sylvanus Phillip Thompson, being a mem- 
ber of the Society of Friends commonly called Quakers, do 
hereby solemnly, truly and sincerely affirm and declare, that 
the answers I shall make to the questions propounded to me 
by the defendant in this case, shall be the truth, the whole 
truth and nothing but the truth; and to this I most solemnly 
athrm.” 

In answer to the defendants’ first direct interrogatory 
which is as follows: 

State your name, age, residence and occupation / 

The witness said : 


‘ 


Svlvanus Phillip Thompson, age 35, residence 12 Beacons- 
field road, Clifton, Bristol ; occupation, professor of experi- 
mental physics, in University College, Bristol. 

In answer to defendants’ second direct interrogatory which 
is as follows: 

How long and to what extent have you been engaged in 
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the study of physical science, and what attention if any, have 
you given to the subject of electricity, electrical apparatus, 
acousties, and telephonic transmission of sound 4 

The witness said : 

[ have been engaged in the study of physical science since 
the year 1870; in fact, before that, when I was at school, I 
learned a great deal, but since the year 1870, [ have been 
continually teaching and studying physical science, and have 
made a specific object of study, the science of electricity and 
the science of optics and acoustics. Since the year 1875 I 
have given a great deal of attention to the subject of elect- 
ric telephony. 

In answer to the defendants’ third direct interrogatory 
which is as follows : 

What, if any, books have you published relating to elec- 
tric science ¢ 

The witness said : 

I have published a text book of electricity and mag- 
netism, having for its title “* Elementary lessons in Electri- 
city and Magnetism,” which book has been sold in large 
quantities in England and America, and is the accepted text 
book of the subject in a large proportion of the science 
schools and colleges ,in England. I[ have also published 
lectures on dynamo electric machines, which have been 
republished in America and in France. And in addition to 
this I have written a large number of scientific memoirs, 
many of which are reprinted separately in pamphlet form. 

In answer to the defendants’ fourth direct interrogatory, 
which is as follows: 

When and under what circumstances did you first hear 
of Reis’s telephone ¢ 

The witness said : 

I first saw Reis’s telephone during my Easter holiday in 
the year 1875 when on a visit to Manchester. I was at 
that time residing in the city of York, and held the post of 
Science Master in the Friends’ School of York. The in- 
strument was shown to me amongst the collection of physi- 
cal apparatus belonging to Owen’s College, Manchester. I 
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had not previously heard of Reis’s Telephone, nor was | 
aware that such an instrument existed. The custodian of 
the collection, who showed me the instrument, described to 
me how the transmitter was set up in one room and the re- 
ceiver in another, and how a battery was placed in the c¢ir- 
cuit ; he told me that you had to speak or sing to the trans- 
mitter and listen to the receiver. I was much taken with 
the idea on account of its extreme scientific interest and 
novelty. The transmitter was of the square box pattern, 
similar to that described in Reis’s own published prospectus, 
aud the receiver was, as nearly as I can remember, a knit- 
ting needle receiver of the pattern also shown in the pros- 
pectus. 

The answer to the defendants’ fifth direct interrogatory, 
which is as follows : 

What information had you prior to 1876 about the nature 
of Reis’s invention / . 

The witness said: 

In addition to the information which I received in Man- 
chester, I learned from several sources additional facts. 
Prior to the year 1876 I found a notice of Reis’s telephone 
in * Ferguson’s Electricity” published several years before. 
and I also found in volume 20 of a German Encyclopedia of 
Physics a description of Reis’s telephone similar to the one 
I had seen in Manchester, and that description was preceded 
by a description of another form of telephone which I un- 
derstood at the time to have been invented by a person 
named Legat, but which I now know was in reality the in- 
vention of Reis, described by Legat. 

In answer to the defendants’ sixth direct interrogatory 
which is as follows : 

What printed publication bearing upon Reis’s telephone 
were you cognizant ot prior to 1S764 

The witness said: 

I do not remember any publications other than those | 
have just named in my previous answer. 

In answer to the defendant’s seventh direct interrogatory 


which is as follows: 
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Did you prior to 1876 see any telephone or telephones 
made like the apparatus described in the printed publica- 
tions concerning Reis’s telephone, and if so, describe those 
instrwmnents, and state whether you heard, prior to 1876, ar- 
ticulate speech transmitted by them or any of them 4 

The witness said : 

The only telephones which I saw prior to 1876 were the 
instruments shown me at Manchester, and some experi- 
mental forms constructed by myself, subsequently with 
which I made experiments. The transmitter shown. me at 
Manchester was a hollow square box with a mouthpiece at 
the side, and carried on its upper surface a membrane, 
stretched over a circular aperture. Upon the top of the 
membrane there were the usual contact pieces united to 
binding screws in the manner common to all the square box 
Reis’s transmitter. I do not recollect the details of con- 
struction of the receiver which I saw at Manchester, be- 
yond the fact that it was a knitting needle instrument, 
standing on a sound board. The instrument which I con- 
structed with the assistance of my brother, after returning 
home was very crude. The transmitter consisted of a jam 
pot covered with a piece of bladder, a hole being knocked 
in the side of the pot into which we could speak, and on 
the top of the membrane I arranged a thin piece of copper 
wire ending in a small disk of platinum foil, and over this 
there lay a crooked piece of copper wire resting lightly 
against the platinum disk. I tried several receivers of knit- 
ting needle form, but found better results, when I placed a 
small electro magnet, belonging to the school collection, in- 
side a biscuit tin, so that the varying attractions of the 
poles of the magnet might cause the side of the box to. vi- 
brate. With this crude apparatus my brother and I trans- 
mitted a large number of more or less intelligible sentences 
—such words as * hurrah” and “cock-a-doodle doo” being 
perfectly well understood. We also transmitted songs, and 
[ very well remember hearing laughter transmitted by this 


apparatus. 
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In answer to the defendants’ eighth direct interrogatory 
which is as follows : 

When were you first acquainted with the form of tele- 
phone described by * Legat”’ in the journal of the Austro- 
German Telegraph Union, Zeitschrift des Deutschoesterrei- 
chischen Telegraphen Vereins 1562, vol., 94 

The witness said : 

I was first acquainted with the form of telephone des- 
cribed by Legat in the journal of the Austro-German Tele- 
graph Union, by finding pictures of it, and a somewhat ab- 
breviated description of it, in the pages of the German En- 
eyclopedia of Physics, mentioned in my reply to the fifth 
interrogatory, and which [ imagined, as I have said, to be 
Legat’s telephone, not knowing at the time it was Reis’s. 

In answer to the defendants’ ninth direct interrogatory 
which is as follows: 

Hlave you made any experiments as to the form of Reis’s 
telephone, as described in tlhe printed publications concern- 
ing the same before 1876, which is best adapted for trans- 
mitting speech ¢ Tf so, state them in detail, and state what 
reasons you can give, why one of the forms is better than 
the others. 

The witness said : 

I have made experiments, as to the powers of the differ- 
ent forms of instrument, for transmitting speech and I am 
inclined to think, that the best form of transmitter, is the 
one described by Legat in the journal of the Austro-German 
Telegraph Union, and I think it is better than the other 
forms of transmitter described by Reis in the printed publi- 
cations, because the diaphragm is. set vertically instead of 
horizontally, as in most of the other forms, and because the 
diaphragm is smaller in diameter in proportion and there- 
fore, if made of similar material would be relatively stifter. 
Moreover in this instrument there is an adjusting screw to 
the spring contact, precisely resembling the adjusting screw 
for thespring contacts described in some of Edison's earlier 
specitications for speaking telephones, but It 1s not stated 
either in Legat’s description, nor in the description given in 
AQ 
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the German Encyclopedia of Physics, what material Reis 
employed for the curved lever which forms a prominent 
feature in this form of transmitter. It is a little difficult to 


pronounce with certainty whether this instrument, as origi- 


nally constructed, will work better or worse than instru- 
ments made from the drawings and having levers, possibly 
not made of the same material which Reis employed. — At 
the same time, I consider the square box pattern of instru- 
ment, in which there is a gravity contact instead of a spring 
contact, less liable to get out of order in consequence of 
change of temperature or of moisture of the air. With re- 
spect to the receivers, I consider the knitting needle receiver 
to be more convenient for hearing when provided with the 
upper sounding board or cover against which the ear can be 
pressed. There is no such convenient means for applying 
the ear to the electro magnetic receiver, figured and des 
cribed by Legat—it is true that Legat says in his description 
that an elliptical cavity may be added as a sort of ear piece 
to the instrument, but it is not clear from the description 
how such an adjunct is to be applied. I have heard speech 
delivered faithfully by both forms of receiver. 

In answer to the defendants’ tenth direct interrogatory, 
which is as follows: 

Did you before 1876 know of such a thing as an undu- 
latory current 4 If so, state the sources of your knowledge, 
and the nature of the apparatus which, in operation, pro- 
duced such a current. 

The witness said : 

Before 1876 I had learned, and was in the habit of teach- 
ing, that various circmmstances would give rise to an undu- 
latory current. It was a matter of common knowledge, to 
be found in the text books of electricity and on the tele- 
graph. I[ had also heard the thing mentioned in lectures, 
and had seen experiments made involving the use of undu- 
latory currents. [I was aware, for example, that an undu- 
latory current is produced by a magneto electric machine, 
not provided with a commutator to commute the undu- 
lations of the current generated in the revolving coils of 
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the armature. I was aware also, of the existence of 
several kinds of telegraphic instruments, for example, 
some of those devised by Wheatstone and by Henley, in 
which there was no battery employed, but in which undu- 
latory currents were generated in a closed circuit by moving 
coils in the neighborhood of permanent magnets. And I 
was aware also that Varley had proposed to use sueh undu- 
latory currants in some of his telegraphic systems. I was 
also aware that in signalling through submarine eables it 
was found to be impossible to get an abrupt current to pass, 
and that the effect of static induction in cables was to 
transform all abrupt electric disturbances into electric 
undulations. I was aware also that on every circuit in 
which there is either static induction or self-induction or 
mutual induction, the only currents which could be caused 
to pass were currents which rose in gradual waves or undu- 
lations. It was also familiar knowledge to me that if at 
any point of a circuit, the contact was defective or loose, 
there was a resistance offered at that point, which resist- 
ance could be diminished by screwing up more tightly or by 
applying pressure. I was also familiar with the equations 
of Helmotz in the mathematical theory of electricity, 
which deal with the undulations which occur in a current 
traversing a circuit in which there is self-induction. 

In answer to the defendants’ eleventh direct interroga- 
tory, which is as follows: 

Do you consider an undulatory current necessary for the 
transinission of speech / 

The witness said : 

Understanding by an “undulatory current” a current 


-detined as undulatory by Bell in his specification No. 


174.465, and of a nature agreeing with the diagrams of 
curves given by Bell in the said specification, I reply very 
emphatically that such an undulatory current is certainly 
not necessary for the transmission of speech, because cur- 
rents undulating in a manner such as would be represented 
by the wave forms shown by Bell could correspond only to 
the folowing things: 
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| Firstly—Musical tones which correspond to simple recur- 

ing wave forms, termed in mathematics * sinusoidal curves.” 
Secondly—Chords or combinations of musical tones cor- 

: responding to the more complex wave forms shown by 

f Bell. 

| Thirdly—Vowel sounds, which are known to be like 


chords, simply combinations of simple musical tones. 
Consequently, because speech does not consist of musieal 


tones, chords and vowels only, but consists of a great ‘ 
. << 

many other elements, consonants, rhythm and emphasis, ( 

and all sorts of abrupt transitions and intermissions, it 1s \ 


pertectly clear to my own mind, that no amount of undu- 
latory currents, such as are described by Bell, could ever 
transmit articulate speech. 

In answer to defendants’ twelfth direct interrogatory, 
which is as follows: 

[f your answer to the eleventh interrogatory is in the 
negative, state what, if any, causes would tend to produce 
acnurrent upon the line, and affecting the receiver, which 
would be similar m its results to the so-called undulatery 
eurrent which Alexander Graham Bell has deseribed in his 
patent of March 7th, L876, issued by the United States 
Patent othee, and numbered 174,465 / 


The witness said : 

The cause that would tend to produce a current upon the | 
line, and affecting the receiver and which would be = similar 2 
in its results to the so-called undulatory current, may be ' 
considered under two heads. First, any continuous musi- ¢ 


cal tone or combination of tones, such as sustained chords 
or vocal sounds, acting upon a suitable transmitter would 
set up currents simular to these. Also single, individual un- 
dulations in the current might be produced by any cause 
which tended to increase or diminish the strength of the eur- 
rent, provided the circuit were one in which there is indue- 
tion. Eurther, single undulations and also sueeessions of 
undulations might be produced by a loose contact apparatus, 
such as the mechanism of Reis’s telephone, provided there 
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tact pieces or of the mountings of the contact pieces; in 
fact, if the contact pieces were in themselves elastic, or ae 
were mounted either upon membrane or wood or springs, 
it would be absolutely impossible to produce sudden transi- 


tions in the strength of the current, which would rise and 
fall in unduitations instead. If there were elasticity in thie 
mountings, or if there were induction in the cirenit, it would 
be absolutely impossible to produce a current of the kind 
which Bell calls direct pulsatory, as distinguished from = un- 
f dulatory, because it would be impossible under those cir- 
NN cumstances to cause the strength of the current to rise and 
fall properly ; it would inevitably rise and fall in waves. 
In answer to the defendants’ thirteenth direct interroga- 
tory, which is as follows: . | 
Do all the essential parts of articulate speech consist of 
undulations, sueh as are described by Bell in his patent, 
number 174,465, Mareh 7th, [S76 / If not, deseribe fully | 
what elements of articulate speech cannot be represented by | 
such curves as Bell mentions and shows in that specification / 
~The witness said : 7 : 
Very few of the essential features of articulate speech 
consist of undulations such as are described by Bell. On the 
contrary, the majority of the consonantal sounds cannot 
he represented. The dental sounds, such as the letters T 
| and D, which are explosive and not undulatory in their 
,? : character, cannot be represented by periodic waves ; neither 
! can the labials; neither can the periods of silence which 
» intervene between the actual sounds, and which in them- : 
selves constitute a really important part in intelligible arti- | 
culation. Every time a man utters the letter * P.” as, for | 
instance, In saying, * Peter Piper picked a peck of pickled 
peppers,” he lets out from between his lips a small ex- 
plosion of air, and an explosion cannot be represented, as a 
succession of small smooth ripples or waves. The same is 
trne of the majority of consonantal sounds: they are not 
recurrent, they are not undulatory, in type. 
In answer to the defendants’ fourteenth direct interroga- 
tory, which is as follows : 
A3 
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Does Mr. Bell in that specification describe anything under 
the term undulations except such as can be represented by 
a sinusoidal curve or by the resultant of. several sinusoidal 
curves / 

The witness said : 

He does not. All of his curves are of a simple harmonic 
type, or represent simple combjnations of harmonic wave 
sounds. They are all, so to speak, smooth ripples, having 
no sharp crests and,as I have before said, can therefore only 
correspond to musical ehords. tones and vowels. 

In answer to defendants’ fifteenth direct interrogatory, 
which is as follows: 

Do any of the sounds used in speech consist of motions 
that can be so represented 4 

The witness said: 

They do. The vowels in the first place can be so repre- 
sented. And in my opinion, although it is not generally 
accepted so as a scientific fact, the sound of the letters S 
and Z ought to be included under the term ‘* vowels,” be- 
cause, like the vowels, they are capable of being sustained, 
and consist of exceedingly shrill, and nearly regular undula- 
tions. 

In answer to the defendants’ sixteenth direct interroga- 
tory, which is as follows: 

Is it true as alleged by Bell, that cable dispatches may be 
transmitted more rapidly by undulatory curves than by 
means of an intermittent current, or by the methods at 
present In use ¢ 

The witness said: 

It is not true. If Bell means undulatory currents of the 
type which he describes, the allegation shows a curious want 
of knowledge, because the currents actually used in 1870 
in cable signalling were well known not to be intermittent 
currents in the sense in which Bell employs the word, they 
could not be represented by the square topped diagrams 
given by Bell as representing intermittent or pulsatory cur- 
rents, because the induction action of the cable prevents 
such sudden and abrupt rise and fall of currents, and com- 
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pels the current to fluctuate or undulate in its passage 
through the cable. See the diagram of undulatory cable 
signals in Professor Jenkins’ text book on electricity. 

In answer to the defendants’ seventeenth direct interroga- 
tory which is as follows: 

Does the telegraphic transmission “of noises or sounds of 
any kind” involve any other uses of the instruments 
shown in Bell’s specifications than that of transmitting un- 
dulatory currents / 

The witness said : 

Seeing that noises and sounds, for the most part do not 
consist of musical tones, or of chords or vowel sounds, it is 
perfectly clear that to’ transmit noises and .sounds of any 
kind implies a different mode of using the instruments froin 
that mode employed for the transmission of musical tones, 
chords and vowels. All sudden disturbances of the air. as 
for example—such as that produced by clapping the hands 
together, by firing a pistol, or by shaking a piece of metal, 
do not consist of recurring undulations, and cannot be rep- 
resented by undulatory curves. This was perfectly well 
known for years before 1876, and in many books on acous- 
tics, for example in Professor Tyndall’s well known book 
on Sound, there were given some diagrams on the undula- 
tory curves which correspond to musical sounds, and of. ir- 
regular curves which correspond to mere noises. The cur- 
rent which is to transmit the mere noise or irregular distur- 
bance of the air cannot possibly be an undulatory current in 
the sense in which Bell defines such currents. 

In answer to the defendants’ eighteenth direct interroga- . 
tory, which is as follows: 

Is there any difference in principle between the receiving 
part of the instrument shown in fig. 7 of Bell’s specitica- 
tion No. 174,465, and the receiving part of Reis’s apparatus 
described by Legat and shown in the plate in Volume [X 
of the Zeitschrift des D. O. Telegraphen Vereins, 1862 / 
Compare the receiving parts shown in figure 7 with the said 

apparatus described by Von Legat, member by member, and 
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explain fully the grounds of your opinion on the subject 
embraced by this question / 

The witness said: 

There is not much difference in the principle of construe- 
tion between the receiving part of Bell's figure 7, and the 
receiving part of Reis’s apparatus described by Legat, but 
there is a considerable difference in principle in the purpose 
for each which was stated to be intended to be used. In re- 
spect to difference in construction, there was in each instru- 
ment an electro magnet, Bell’s had one coil, Reis’s had two. 
This involves no difference in principle. The armature in 
Bells’ apparently consists of a jointed lever; the armature 
in Reis’s consists of a horizontal bar or tube of oval section, 
supported on a pivoted lever; the armature of Bell’s is at- 
tached to the center of a membrane or diaphragm, which: is 
in itself elastic and exposes an extended surface to the air, 
and is therefore eminently suitable for imparting to the air 
the vibrations of the armature. In Reis’s, the armature wats 
attached not to an elasti¢ membrane but to a_ broad, flat 
lever, presenting an extended surface to the air and which, 
whether it was itself elastic or not, was acted upon by an 
elastic spring. In each instrument we have then three 
principles, the attraction, electric magnetical of an armature ; 
the elastic mounting of that armature ; the employment of 
an extended surface to communicate vibrations to the air. I 
observe also that in Legat’s description of the instrument, 
he expressly states that the lever is designed to communicate 


its vibrations to the surrounding air. Jell’s instrument. is. 


undoubtedly the simpler and the more effective, but Reis’s 
instrument equally embodies the three foregoing essential 
principles. Bell’s instrument had one point of superiority, 
it would be more easy to listen with one’s ear close to the 
membrane than close to a projecting lever, but on the other 
hand, the membrane would be more likely to be affected by 
moisture than the lever apparatus. With respect to the dif- 
ference In principle, so far as relates to the purpose for 
which each was to be used, Legat expressly states that 
Reiss was intended for the transmission of the voice with 
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» the various inflections as in calling, exclaiming, etc., whereas 
| Bell’s specitication says nothing whatever, about the trans- 
mission of articulate speech by his instrument. 

In answer to the defendants’ nineteenth direct interro- 
| gatory, which is as follows : 

Do you consider that articulate speech can be intelligibly 
transmitted without the intervention of undulations such 
as are stated by Bell to be essential for operating his alleged 
| invention, and explain fully the reasons for your opinion / 

\ The witness said : 

I consider that articulate speech can be intelligibly trans- 
mitted without the intervention of undulations such as are 
stated by Bell to be essential for operating his invention, 
because it is by no means necessary for understanding 
speech that the vowels should be precisely reproduced. It 
is much more important that the consonantal sounds, the 
rhythm, the transmission of tone, and the various inflections 
of the voice should be reproduced ; this is well known to 
philologists, who recognise that the vowel sounds vary 
from one language to another, and from one dialect to 
another. In words in which the consonants still retain the 

same form, for example take the English work “right,” 
this is pronounced by the Scotchman “ reet,” it is pronounced 
by an Essex man “roight,” it is pronounced by many north 
country men “raaight,’ and by a great many educated 
people it is pronounced “rate” ; yet with all these variations 
in vowel sounds the consonants remain the same, and even 
if the vowels were not distinguishable as to whether it was, 
“e” or “a” or “1” still the word would be recognised by 
the consonantal sounds. This is only one instance of many 
which might be given of the intelligibility of speech 
depending not on vowels but on consonants; in facet 
neither vowels nor chords nor musical tones are necessary 
for the transmission of intelligible speech, and therefore 
undulations which correspond only to vowels, chords and 
musical tones cannot possibly be adequate to represent 


articulate speech. 
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In answer to the defendants’ twentieth direct interro- 
gatory, which is as follows: 

Is the knitting needle of Reis’s competent to act as a re- 
ceiver either for articulate speech or for mere vowel sounds ? 
Explain fully the grounds for your opinion on the subject 
of this question. 

The witness said : 

Reis’s knitting needle is competent to act as a telephonic 
receiver, both for articulate speech and for musical tones, 
and also for vowel sounds. I know this because I have 
often heard speech and vowel sounds reproduced with the 
utmost clearness in a receiving telephone, constructed by 
Phillip Reis himself in the year 1861, and which contains a 
knitting needle. I am aware that in his original paper, pub- 
lished at Frankfort in 1861, Reis stated that the consonantal 
tones were reproduced by his apparatus, but that the vowels 
were not equally well transmitted. I attribute this with 
contidence not to any imperfection in the receiver, but the 
operation of his transmitter. It is extremely difficult to 
get a transmitter so loosely set as was that of Reis’s to trans- 
mit vowel sounds, though it will transmit the abrupt con- 
sonantal sounds with fidelity. I therefore see no reason for 
doubting the entire correctness of Reis, when he said that 
he could not reproduce vowels with the knitting needle re- 
ceiver though it would produce consonants. 


In answer to the defendants’ twenty-first direct interroga- 
tory, which is as follows: 


Did you when experimenting prior to 1876 with the Reis 
instrument recognize what was said in the Reis telephone, 
by the consonantal sounds or by the rhythm of the syllables 
and sentences, or by the inflections and intonations and ac- 
cent of the voice / 

The witness said : 

In our experiments in 1875 we recognized the words 
which were spoken, partly by the consonantal sounds, partly 
by the rhythm of the syllables and words and sentences, and 
partly also by the inflections and intonations of the voice: 
for example, we could recognize the words “ Hip, hip, hur- 
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rah”; partly by the pauses between the words; partly by 
the characteristic “ p’s” at the end of the first two words ; 
partly by the rattle of the *r, 
tone of the “ah’” at the end of the word. Also in such 
questions as “ How do you do,” I am perfectly sure that we 


39 


and partly by the sustained 


recognized what was said, by the transmission of the con- 
sonant * d,” as well as by the rhythm of the words and the 


tinal use of the voice. I think it ought not to be forgotten 


that a great deal of the intelligibility of ordinary sentences 


depends upon the rhythm of the words and upon their 
intonation and accent, far more indeed than upon the ae- 
curacy of vowel sounds. 

In answer to the defendants’ twenty-second direct inter- 
rogatory, whiclr ts as follows: 

Was the announcement of Bells invention in 1876 the 
announcement of an art entirely new to you, or were you 
prior to that announcement acquainted with the art of 
telephony ¢ 

The witness said: 

I had supposed in the year 1875 when I[ was told that 
Reis’s instrument required to be talked to at one end, and 
to be listened to at the other end, that the art of telephony 
consisted in arranging the apparatus so that talking might 
be transmitted in that manner, and I fortified the know. 
ledge of the art of telephony thus imparted to me when 
I constructed with my brother the experimental apparatus 
referred to in my previous answer; but the announcement 
of Bell’s invention in 1876 was new to me,.in so far as it 
described the method of transmitting by means of indue- 
tion, that is to say, by causing the voice to act on an armature 
attached to the membrane, instead of acting as in Reis’s 
transmitter upon a contract arrangement ina battery circuit ; 
and I also think, looking back at that time, that it was new 
to me, insofar as it made clear to my understanding the 
transmission of vowel sounds, which had puzzled me in 
thinking over Reis’s transmitter. With these two reserva- 
tions ] may say that the announcements made in 1876 with 
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respect to Bell’s invention were not the announcement of an 
art new to me. 

In answer to the defendants’ twenty-third direct interrog- 
atory, which is as follows: 

Were the several Reis publications with which you are 
familiar, prior to 1876, in your opinion sufficient to have 
instructed a person skilled in the art of telephony how to 
construct an apparatus, and how to use the same for the 
production of musical sounds and articulate speech / 

The witness said : 

Iam familiar with numerous publications made prior to 
1876 respecting Reis’s invention, and I am of opinion that 
although some of these are insufficient, there are others 
which are abundantly sufficient, to have instructed a person 
of ordinary common sense, to construct an apparatus similar 
to that of Reis’s, and if that person had been instructed 
that one instrument had to be talked to, while he listened 
to the other, [am certain that from those observations he 
could have used the instruments so as to transmit articulate 
speech and musical sounds. In saying this I would point 
out, that a considerable number of the earlier publications 
concerning Reis’s telephone were taken from Hesslers’ text 
book of Physies, in which an extremely ignorant and im- 
perfect account of Reis’s telephone was given. Hessler 
did not even know how to spell Reis’s name, for he calls 
him ‘ Reuss,” but the description of Legat, both as con- 
tained in the journal of the Austro-German Telegraph 
Union and in the German Encyclopeedia of Physies, were 
quite sufficient to instruct a good workman to make the 
apparatus ; and as a proof of the fact that the apparatus 

ras sufficiently known, there exists an instrument, which I 
have seen, constructed in 1865 by Mr. Ladd of London, and 
sold to Mr. Yeates of Dublin, asa Reis telephone, which 
Mr. Yeates used for the very purpose named in my in- 
terrogatory. 

In answer to defendants’ twenty-fourth direct interroga- 
tory which is as follows: 

Have you in your possession a copy of Julius Zoellner’s 
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“Krafte der Natur,” (being vol. I] of * Das Bueh der Er- 
tindungen,” published at Leipzig and Berlin in 1876), and if 
so, produce that book before the commissioner and cause it 
to be identified, stating how you came into possession of it, 
and annex to your deposition an accurate copy in the origi- 
nal on pages 347 and 348 of that book, and any other pas- 
sages relating to the use of the Reis telephone to transmit 
laughter and sustain conversation ; and also annex an Eng- 
lish translation of the same, and have the book itself marked, 
an exhibit in this cause, if you are willing to intrust it to 
the Commissioner. 
The witness said : ue 
[ produce a copy of the said book, and I hand it to the 
Court, to have it marked for identification. I purchased it 
about twelve months ago from a German house, having 
found previously a copy of it in the library of the British 
Museum in London. I will furnish the Court before I sign 
any deposition, with a copy of page 347 and 348 and with 
an English translation of the same. [am not aware of the 
existence of any passages other than those on pages 347 and 
348 in this book, in which the use of a Reis telephone to 
transmit laughter and sustain conversation is described ; 
certainly [am not aware of any passage among the publica- 
tions relating to Reis, which is so striking as the last sen- 
tence on page 348, with respect to the limitations of the 
power of Reis’s telephone, for in no other publication re- 
lating to Reis is it even suggested that it was an imperfee- 
tion of the telephone as it existed at that time, that it could 
not be used to transmit the speech of an orator to several dif- 
ferent audiences in several different towns at the same time. 
The book produced by the witness was marked 
for identification as follows ** Vol. 2, of Das Buch der 
Ertindungen, 8S. D. Oliphant, commissioner, July 
10, 1Ss+.” 
In answer to the defendants’ twenty-fifth direct interrog- 
atory which is as follows : 
Have you in your possession the original instrument 
shown by Philip Reis at Frankfort in Germany in 1861 at 
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the Physical Society, and if so, when and how did you ob- 
tain it, and how long has it been in your possession ? If you 
have a photograph of that instrument, have it identified by 
the commissioner and annexed to your deposition ; or if 
you are willing to part with the possession of the instrument, 
have the instrument itself identified by the commissioner 
and delivered into his custody. 

The witness said : 

[ have in my possession the original instrument shown 
by Philip Reis at Frankfort in Germany in 1861; it has 
been in my possession about twelve months; I] bought it 
from Dr. T. S. Stein of Frankfort, who can identify it as 
the original instrument. [will place a photograph of it in 
the hands of the Court before signing my deposition. 

The instrument and photograph referred to in the 
last answer were marked for identification as fol- 
lows: 

This instrument is marked * Reis’s Frankfort In- 
strument,” the photograph is marked, ‘* Photograph 
Reis Frankfort Instrument.” 

In answer to defendants’ twenty-sixth direct interrogato- 
ry which is as follows : 

Do you know or can you set forth any other matter or 
thing which may be of benefit or advantage to the parties 
at issue in this cause, or either of them, or that may be ma- 
terial to the subject of this your examination, or the matter 
in question in this cause’ If yea, set forth the same fully 
and at large in your answer. 

The witness said: 

I have recently made some experiments which bear upon 
the question of whether articulate speech, can be transmit- 
ted by an apparatus in which the circuit is absolutely made 
and broken, and I would propose to mention to the Court 
with the observation, however, that Reis himself never de- 
clared that his instrument was to work by make and break. 
He said it was to work by opening and closing the circuit, 
and this is not necessarily the same thing as making and 
breaking the circuit ;—he used the word “ Unterbrechen,” 


DEPOSITION OF SYLVANUS P. THOMPSON. 
which I translate by * Interrupting,” rather than ‘* Break- 
ing.’ Had he meant absolute breaking, I think he would 
liave used the word “ Zerbrechen.” The” former of these 
words means to break sometimes completely, the latter word 
means to break absolutely completely, and it is significant 
that he used the former and not the latter. It is perfectly 
certain that in using either the apparatus of Reis, or a Blake 
transmitter, complete interruptions of the cireuit do oceur, 
if the transmitter is too loudly spoken to; it 1s also entirely 
certain that incomplete or partial interruptions of the circuit 
are also produced, and it is not absolutely clear from the 
language of Reis’s descriptions what he intended to happen 
at the place of loose contact in lus interrupter. He talked 
about opening and closing the cireuit, but in such a way as 
leaves very little douht in my own mind that he intended 
such opening and closing of the circuit to be proportionable 
to the vibrations imparted by the voice ; and it is clear from 
the curves with which he illustrated his paper, that he had 
amost complete and clear understanding of the nature of 
sound waves such as musical tones and vowel sounds and 
even of discordant sounds, and I cannot conceive a man 
who possessed this knowledge stultifying himself by pro- 
posing to open and close a circuit in an abrupt manner, 
when in the same breath he was declaring that the sounds 
which he proposed to transmit were to be represented by a 
vradually rising and falling curve. With this observation 
I would ask the permission of the Court, to mention that I 
have recently been using a Reis transmitter on a circuit in 
which I had balanced the self induction of the receiver and 
of the conducting wires in such a way that no spark could 
occur between the contact surfaces and the interrupter, even 
if they were absolutely parted from one another. The re- 
sult of experimenting under these conditions, showed ime 
that the rattling sounds heard in the receiver when the 
transmitter is so loosely adjusted that absolute breaks occur, 
it is not due, as many people have hitherto maintained, to the 
mere breaking of the circuit, but itis due to the occurrence, at 
the contact pieces, of a spark due to sei! induction, and the 
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rattle thus heard is the rattle of the spark, for I get no such 
hard rattle on my balanced circuit, even when the contact is 
made and broken in the most absolute manner. It may also 
be pointed out that this harsh rattle is very much less 
pronounced when carbon electrodes are used, and my re- 
cent experiments, furnish an explanation of this, because it 
is well known, that when a spark occurs beween two carbon 
surfaces a minute and temporary voltaic are oceurs, which 
prolongs its discharge and prevents it from being so abrupt 
in character. On a balanced circuit, articulate speech is 
extremely well conveyed by a Reis transmitter, even when 
vou talk soloud that the speech is barely recognisable when 
the cireuit is unbalanced. The existence of the extra cur- 
rent spark in Reis’s transmitter was noticed so far back as 
[865 by professor Mueller who, however, seems to have 
thought that it did not constitute a defect in the apparatus. 

My experience proves then that speech of an intelligible 
and articulate kind can be reproduced in an instrument 
which absolutely makes and breaks a circuit, as well as in 
one which merely opens and closes the cireuit, by varying 
the resistance at some point, provided the circuit is so bal- 


anced that no spark can occur. 


Extract from * Die Krafte der Natur und ihre Benut- 


zune,” (The Foreesof Natureand their Utilization), by Julius 
Zollner, Leipzig and Berlin, 1865, being volume II. of 
“Das Buch der Ertindungen, Gewerbe und Industrien,” 
(The Book of Inventions, Trades and Industries.) 

Translation, page 547. 

‘It sounds more than fantastic, if it is stated that it is 
possible to converse through the electrie telegraph wire to 
hundreds of miles with a distant person, so that this one 
shall with lis bodily ear pereeive our voice with all its pecu- 
liarities ; that he shall hear the melody which we sing; that 
if we laugh he shall feel exactly as if he stood beside us, and 
yet this possibility has already become an actuality, at least 
so far, that that which is yet incomplete in its performance 
appears to be merely a technical *matter, but which must 
certainly, with the means at ourcommand, attain the results 
previously deseribed. 

* The head teacher, Reis, in Frank fort-on-the-Main had the 
good idea to make the electric telegraph, which hitherto 
was an eye reaching over the continent, into an artificial 
ear. The electro-magnetic apparatus in this enormous in- 
strument of hearing plays the part of the auditory ossicles 
which convey the tremors from one membrane to another, 
and the only difference between ‘the inferior parts ‘of the 
tympanic cavity and the connecting arrangement of two 
such stations, consists in this, that the waves beating on 
the tympanum are in the one ease made perceptible by a 
lever mechanism and in the other by the agitation of an 


iron rod, 
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which is to be made audible at the distant station II. The 

box has on its upper surface an opening closed with a stiff, 
strained membrane made out of pig’s bladder. Upon this 
membrane lies a quite fine platinum strip p, and thereupon 
touches the point of an elastic platinum pin n, which is so 
placed that it exactly touches the strip p, when the mem- 
brane is at rest, but when the latter vibrates to and fro 
leaves the little plate at every vibration. By this alternate 
contact and separation is closed and interrupted the electric 
eurrent, which is conducted from the Bunson’s battery 
(3-4 elements) through the clamping screw a, into the plat- 
inum strip p, and from this through the pin n, into the 
second clamping serew b. From b, the wire goes to the 
second station, here it runs round the spiral e, ¢, and goes 
out from this by the clamping screw d, and back by the wire 
e, connected with it back to the battery. In the middle of 
the spiral lies a thin iron wire withits two ends fastened 
into two bridges f, f, which in turn rest on the sounding 
board g, g. The parts h, i, k, 1, in both stations belong to 
a telegraph apparatus by which the attention of the distant 
hearer can be directed to the commencement of the ecom- 
munication. 

“The repetition of the tone depends on this, that the 
little iron rod is set in aw tremor every time when it is made 
magnetic by the electric current whirling round in the 
spiral. Though the single motion of the smallest particle 
is so Inconsiderable yet it is sufficiently great to produce a 
regular rapid repetition the sensation of a tone whieh is 
re-inforeed and made audible by the sounding board. But 
the succession of transmissions of the current depends on 
the vibrations of the membrane N, at the first station, and 
consequently the tone of the reproduction apparatus at the 
second station must agree exactly in respect of height and 
depth with the tones sung into the sound opening A, 

* Reis has already, in October, 1861, made suecessful 
trials with his apparatus, and repeated such before a larger 
auditory. A melody moderately loudly sung was distinetly 
repeated by the reproducing apparatus at a distanee of 3\ v) 
feet. 

“Since then countless improvements have essentially 
enhanced the action, so that the problem of ‘ far-speaking’ 
May be eonsidered in theory as solved, although the interest- 
ing apparatuses do not yet possess such a perfection as to 
make it possible for a speaker to inspire with his words 
great assemblies simultaneously at as many places on the 
earth as he pleases, however distant from him, and remote 
from one another.” 


J @ 


DEPOSITION OF SYLVANUS P.. THOMPSON. 


UNITED STATES CIRCUIT COURT. - 
Disrricr oF NEw JERSEY. 


| 


THe AMERICAN BELL TELEPHONE | 
(C‘OMPANY 
Vs. \ In Equity. 
THe OvERLAND TELEPHONE Com- 
PANY OF NEW JERSEY. 


Sr. James’ Horer, 77 Piceadilly, 
London, England, 
| July 17th, 1884. 

Answers to cross-interrogatories administered to Sylvanus 
P. Thompson of Bristol, England, named in the foregoing 
commission, a witness produced before the commissioner 
for examination on the part of the defendants in the above 
stated cause. 

The witness (having conscientious scruples against taking 
an oath) was at his own request affirmed as to the complain- 
ants’ cross-interrogatories, as follows : 

I, Sylvanus Phillip Thompson, being a member of the 
Society of Friends, commonly called Quakers, do hereby 
solemnly, truly and sincerely aftirm and declare that the 
auswers I shall make to the interrogatories propounded. to 
me by the complainant in this case shall be the truth, the 
whole truth, and nothing but the truth, and to this I 
solemnly athirm. 

In answer to the complainants’ first cross-interrogatory, 
which is as follows: 

Are you not the author of a book entitled Elementary 
Lessons in Electricity and Magnetism, by Sylvanus P. 
Thompson, B.A., 1881, and are you not the author of the 
fifth edition of that book, published in London by Macmel- 
lan & Co, in 1884, and annex copies of the two editions to 


your depositions ¢ 
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The witness said: 

Iam the author of the book entitled ** Elementary Les- 
sons in Electricity and Magnetism,” published in 1881. by 
Macmellan & Co., and of the fifth edition of the same pub- 
lished in 1884. I will furnish the Court with a copy of the 
latter edition, but I regret to say the former is out of print ; 
otherwise I should have been happy to have placed a copy 
at the disposal of the Court. 

The book produced in answer to this cross-interrog - 
atory is marked by the commissioner * Defendants’ 
exhibit, Svlvanus P. Thompson, edition of 1ISS4, 
S. D. O. Commission, July 17th, 1884.” 

In answer to complainants’ second cross-interrogatory, 
which is as follows: 

Assuming that you will swear in reply to twenty-third 
interrogatory that the * several Reis publications with which 
you were familiar prior to 1876” were sufficient to have 
instructed a person skilled in the art of telephony how to 
construct an apparatus and how to use the same for the 
production of articulate speech, will you explain to the 
Court why you did not know that in [S81 when you pub- 
lished the 485th paragraph, page 400, in vour book on Elec- 
tricity and Magnetisin, that in 1876 Graham Bell invented 
the articulating telephone,” and why in the index of that 
book you say, “ Telephone, Graham Bells (articulating) ; 
and why in that same book, in the 454th paragraph, you 
described Reis’s telephone in the manner which you did ¢ 

The witness said: 

[am asked why I did not know in 1881 that the Reis 
publications with which I was familiar prior to 1876 was 
sufficient to have instructed a person skilled in the art of 
telephony how to construct an apparatus, and how to use 
the same for the production of articulate speech; and I am 
also asked why I did not know in 1881 that in 1876 Graham 
sell invented the articulating telephone. I am also asked 
why in the index of that book I gave the reference “ tele- 
phone, Graham Bell's articulating.” 

I reply—in 1881, though I was familiar with a number of 
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publications relating to Reis’s telephone, there was one 
which [I consider especially sufficient to have instructed a 
person ; which publication at that time I attributed not to 
Reis, but to Legat, though I know now that it is really a 


description of Reis’s invention. and not Legat’s. I fear that 
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my ignorance in and prior to IS8s1, that this invention, at- 
tributed by me at that time to Legat, was in reality due to 

Reis, has caused me on many occasions not to do justice to 
Reis’s real claim, and for that very reason [have been the 

more anxious, since it came tomy knowledge that Reis and 

not Legat was the inventor of that form of articulate tele- 
phone, to make amends for the injustice which TI have un- , 
willingly done to Reis. 

With respect to the question why IT did not know in 
ISS1 that in 1876 Graham Bell invented the articulating 
telephone, there must be some mistake in the interrogatory, 
because [ was perfectly aware in ISS] that in 1876 Graham 
Bell had invented an instrument, which he particularly in- 
formed the world was his invention, and which le denom- 
inated * The Articulating Telephone.” | Every inventor has 
aright to puta name on Jus invention, for example Reis 
called his invention 7/e Telephone, Edison called his in- 
vention “* The Carbon Telephone.” Hopkins has called his 
invention “* The Long-Speaking Telephone.” and Graham 
Bell has called his * The Articulating Telephone.” I lope 
[am too wise to quarrel about words, although I am of 
ypinion that in many cases inventors did not christen their 
instruments until long after they had been, of which fact | 
believe both Graham Bell's specification No. 171,465, and 
Edison’s first telephone specification bear witiess, for the 
one does not call the invention * The Articulating Tele- 
phone,” nor even a “ Telephone” at all, and the other 
names neither Carbon nor Telephone. I described Reis’s 
telephone in the first edition of my ‘* Lessons” as an im- 
perfect telephone, and so it is. Reis himself admitted it. 
and said it would not transmit the vowels, but the fact that 
an instrument is confessedly imperfect does not prevent it 


from being an invention. 
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In answer to the complainants’ third cross-interrogatory, 
which is as follows: 

Between the date of the tirst edition of your book and 
the tifth, did you not take out two British patents ; the 
tirst numbered 2,578, dated May 31, 1882, and the second 
numbered 3,803, dated August 9, 1883 4 

The witness said: 

[ did take out two British patents in the inverval named ; 
in fact, [ think I took out more than two. 

In answer to the complainants’ fourth cross-interrogatory, 
which is as follows : 

Since the publication of your first edition, have you not 
become associated as consulting electrician for the ‘* London 
and Globe Telephone and Construction Co,” a corporation 
working in opposition to the United Telephone Company, 
representing the inventions of Graham Bell in England, 
and does not your name appear in the advertisements of 
that Company as one of its officers / 

The witness said : 

[ have acted as consulting electrician to the London and 
Globe Telephone and Maintenance Company (that is the 
proper name of the company), and I believe my name has 
appeared in the prospectus of that company in the capacity 
of consulting electrician. That was my sole connection 
with this company. I have had nothing to do with its 
commercial operations, and have contined myself to scientitic 
matters. I have never been a director of that or any other 
telephone company, neither at the time of the formation of 
the company nor when writing my book entitled, 
‘Philipp Reis, inventor of the Telephone,” did I hold or 
had T held any shares in the company. I had no pecuniary 
interest in it whatsoever; my connection was purely that of 
« consulting professional man engaged on professional 
terms to advise in. scientific matters. Since I wrote my 
book IT have become a shareholder in the London and Globe 
Telephone Comany to the amount of £250 nominal value 


taken at par, having had 250 shares assigned to me by a 
| : | . 
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former shareholder in the company as payment of a cash 
debt. 

In answer to complainants’ fifth cross-interrogatory, 
which is as follows: 

Were you not a witness for the defendant in the case of 
the * United Telephone Company, limited,” against Har- 
rison, Cox, Walker & Co., in the High Court of Justice 
Chancery Division, in which Judgment was delivered May 
loth, 1882 ¢ 

| was a witness for the defendants in the case of ‘the 
United Telephone Company vs. Harrison, Cox, Walker & 
company. 

In answer to the complainants’ sixth eross-interrogatory, 
which is as follows: 

In that case did you not testify as is reported in the 
“* Electrical Review ” (London), May 20th, 1882, and as 
follows: 

Professor Thompson considered that the change in the 
* Resistance, which took place in carbon under pressure, 
was due to surface contact only. Hisown experiments proved 
this. The pressure only increased the area of the surface 
contact. Reis’s transmitter was intended by the inventor to 
work as a make-and-break contact instrument, and the in- 
ventor expected to produce articulate speech by this action. 
As a matter of fact, Reis did obtain articulate sounds, but 
this was when the instrument worked in a manner which it 
was not intended it should. Professor Thompson was not 
aware that, prior to Bells patent, anybody had written 
to the effect that Reis’s transmitter acted in any other way 
than as a make-and-break instrument. 

* The witness had himself heard a Reis instrument transmit 
articulate speech,” and did you not testify to the same effect 4 

The witness said : 

I testified at considerable length in that case, and my evi- 
dence was taken down verbatim at the time, and is printed 
in the records of the case. I do not admit the accuracy of 
the paragraphs quoted fromthe * Electrical Review,” which 
will not by any means represent fairly what I said, and do 
A7 
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not pretend to be verbatim quotations. [ think it may assist 
the Court if I explain the drift of nv evidence in that case. 
[ endeavored to put before the High Court of Chancery my 
view, as a scientitic man, that the action in a battery trans- 
mitter was due to changes-in contact, and not directly to 
changes in pressure; and [ also hold that these changes of 
contact were due to minute makes and breaks, between the 
thousands of particles, at the two separating surfaces. | 
held, and still hold, that all that pressure can do at a so- 
called microphonic contact, is to increase or diminish the 
number of particles of the one surface that may be in con- 
tact with the particles of the other surface, and that, there- 
fore, it is strictly true to say that the effect of talking to a 
microphonic or a loose contact, is to open and close the cir- 
cuit more or less, seeing that the resistance will depend upon 
the number of molecules which touch one another and form 
bridges by which the electric current can pass from one of 
the contact pieces to the other, and [ say that it is a matter 
of clear inference, from Reis’s own publications, that he in- 
tended his transmitter to act asa contact instrument—to open 
and close the circuit, strictly in proportion to the vibration, not 
necessarily breaking completely or making completely the cir- 
cuit at any instant; and [| think it is quite clear that Reis in- 
tended to produce articulate speech by this operation,which 
he did not call make-and-break, but which he called opening 
and closing the cireuit, and which he also called interrupt- 
ing the current; and further, I am distinetly of opinion 
that all our modern carbon transmitters and = mi- 
crophones do nothing more than this—they open 
and close the circuit in proportion to the vibration. 
As to the alleged quotation about the instrument having 
worked in a manner in which it was not intended that it 
should, I think that this garbled extract is intended to 
refer to a question put to me in cross-examination in the 
Chancery Court by Mr. Ashton, who wished to make it ap- 
pear to the Court that because articulate speech is best 
transmitted by Reis’s transmitter when talked to in a low 
tone and not in a loud tone, that, therefore, by talking to 
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the transmitter in a low tone I was not using a transmitter 
in the sense that Reis intended it to be used. Now it is 
remarkable that in almost all the early accounts published 
about Reis’s transmitter, the remark is made that it was 
sung or spoken to in a moderate and not in a loud voice. 
I therefore think that there is no ground for the insinuation 
that talking to the transmitter in low tones instead of loud 
ones is using the instrument in a manner in which it was 
not intended it should be used. — It is true that on that oe- 
easion | testified that I had myself heard a Reis instru- 
ment transmit articulate speeci. I have often so heard it 
both in 1876 and 184. 

In answer to the complainants’ seventh cross-interrog- 
atory, which is as follows: 

Are you not the author of a book entitled * Philipp 
Reis, inventor of the Telephone,” by Sylvanus P. Thompson, 
B.A., London, 1885 4 

The witness said: 

I am the author; I wrote every word of it, except the 
documents and letters which are printed with mames 
attached to them. 

In answer to the complainants’ eighth cross-interrog- 
atory, which is as follows: 

In that book, page 41, you say * As far as Professor 
Dolbear is concerned, therefore, he admits, in unequivocal 
terms, the whole claim of Reis to be the inventor of the 
telephone.” Did you not know when you published that 
statement that Professor Dolbear was interested in the de- 
fense of a suit in the United States, in which the American 
Bell Telephone Company was complainant and Dolbear and 
others were defendants, in which the defense was in part 
founded upon the assertion that Philipp Reis was the in- 
ventor of the telephone, and in which the inventions of 
Philipp Reis were used to limit the scope of Bell’s patent / 

The witness said : 

I had heard that there was some litigation going on in 
this case between Professor Dolbear and the American 
Bell Telephone Company, and I[ was also aware that Pro- 
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fessor Dolbear was a scientific man of great eminence, and 
that his opinion on such matters was of great weight. 

- In answer to the complainants’ ninth cross-interrogatory, 
which is as follows: 

Did you not know that Albert Stretson, named in the pref- 
ace of that book, was the agent of or employed by Profes- 
sor Dolbear, or the defendant in that case, to collect the 
evidence of Reis’s invention, for the purpose of maintain- 
ing that defense, and did not vou consult with and assist 
said Stretson in his effort in that direction / 

The witness said : 

I was aware that Mr. Albert Stretson was in the employ 
of Professor Dolbear. [I was aware that he was collecting 
evidence as to the nature of Reis’s invention, and on several 
occasions, [ exchanged references with Mr. Stretson as to 
the sourees from which reliable information could be gleaned 
as to the early invention of Reis, and the names of those per- 
sons who in the years 1863 and 1864 and 1865, saw Reis’s 
telephone and heard it talk. I shall be very happy to fur- 
nish the Court with the names and addresses of a large 
number of individuals, some of whom I heard of through 
Mr. Stretson, and others Mr. Stretson heard of through me. 

In answer to the complainants’ tenth cross-interrogatory 
which is as follows: 

Who besides yourself contributed money to the publica- 
tion of the book and the procuring of the information con- 
tained in it, entitled * Philipp Reis, inventor of the Tele- 
plione 7” 

The witness said : 

No one as faras [ am aware contributed any money to the 
publication of the book, nor did I myself. It was published as 
a purely business undertaking by Messrs. E. and F. A. Spon 
who published it at their own risk, without asking or receiv- 
ing any guarantee or payment or promise from myself. or 
any other person. They published it in the ordinary way 
of business, just as they have since published my lectures on 
dynamo electric machines. <As to the procuring of the 


many details of valuable historical information contained in 
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that book, those details have been the result of some years’ 
investigation on my part, and of several visits to the Conti- 
nent, two of which were visits of pleasure made some years 
ago, in the course of which, [ devoted a little time to the 
picking up scientific information and books on electrical 
subjects including Reits’s telephone. For example in 1876, 
when spending some weeks at Heidelberg I picked up a 
copy of Pisco’s book of acoustics, which contained an admir- 
able account of Reis’s invention and a copy of Reis’s pros- 
pectus. On one occasion when I went more particularly 
for the purpose of visiting Frankfort to ascertain what might 
be found out concerning the exhibition of Reis’s telephone, 
my expenses were paid by the London & Globe Telephone 
and Maintenance Company ; besides this I have received in- 
formation respecting Reis’s telephone and its various per- 
formanees in the years 1863, 1864 and 1865 from a great 
many different and independent sources, from German pro- 
fessors, scientitie friends and acquaintances, for which no 
money whatever has been contributed. The greater part of 
my information was picked up-in the course of ordinary 
scientitic work of professor of physics. 

In answer to the complainants’ eleventh cross-interroga- 
tory which is as follows: 

Do you not know that that information was procured in 
part, at least, by persons acting for the defendants who were 
defending against the Bell patent in the United States, and 
that one object of the publication was to discredit Professor 
Bell as the inventor of the articulating telephone / 

The witness said : 

[am not aware that any information in my book was pro- 
cured in order to discredit Professor Bell as being the in- 
ventor of that particular kind of instrument which he ealls 
the articulating telephone, and so far as by far the greatest 
part of the information in my books is concerned, it was not 
procured by persons who were acting for, or in any way in- 
terested on behalf of Professor Dolbear or any other defend- 
ants who were defending against Bell’s patent in the United 
States. [I have already said that I was aware that Mr. Stret- 
Ag 
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son was in the employ of Professor Dolbear, but the infor- 
mation which I received from Mr. Stretson forms a very 
small part of the facts contained in my book. For example, 
of the entire list of authorities and documents printed on 
page LS80 of my book, there is only one of which I derived 
the knowledge of Mr. Stretson, viz. : * Polytechnisches central 
blatt,” and it is probably the least important of any of the 
whole lot. Indeed [ think I gave very much more infor- 
mation to Mr. Stretson than he gave me. 

[n answer to the complainants’ twelfth cross-interrogatory, 
which is as follows: 

Does the paragraph entitled - Third form, the Eleetro- 
magnet Receiver.” on the 30th page ot that book, contain a 
true statement of the operation of the electro-magnet re- 
ceiver of Reis, a diagram of which is found on the 32d 
page * 

The witness said : 

[ prestiinte the paragraph referred to is as follows: The 
electro-magnet form is, however, of great importance, be- 
cause its principle is a complete and perfect anticipation of 
that of the later receivers of Yeates, of Grey and of Bell, 
who, like Reis, emploved as reeeiver an eleetro-magnet, the 
funetion of which was to draw an elastically mounted arma- 
ture backwards and forwards, and so to throw it into vibra- 
tions corresponding to those imparted to the transmitting 
apparatus. Fig. 21 shows the disposition of the electro- 
magnet and of its vibratory armature upon the sounding 
board. This apparatus was a good deal larger than most of 
Reis’s instruments. The sounding board was nearly a foot 
long. The coils of the eleectro-magnet were six inches long 
and over an inch thick. The armature,a rod of iron of 
elliptical section, was affixed crosswise at the end of a ‘ light 
and broad’ vertical lever, about seven inches long, whieh 
seems to have been made of wood, as in Legat’s report it is 
also denominated as a * plank,” and I believe that it contains 
a true statement of the operations of the instrument. The 
only suggestion that [ have to offer as to how the statement 


might be improved, is to point out that in addition to what 
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I have said of its action, Legat adds the suggestion that it 
should be placed at one foeus of an elliptical cavity (ap- 
parently a sort of mouth-piece), at the other focus of which 
the hearer was to place his ear. With that exception I do 
not think [ could improve the description. 

In answer to the complainants’ thirteenth cross-interrog- 
atory, which is as follows: 

In the apparatus described by you in your two patents 
for the transmission of articulate speech, is not the method 
of that transmission by causing electrical unduiations simi- 
lar in form to the vibrations of the air accompanying the 
vocal sounds uttered to the transmitter; or, in the language 
of Sir William Thompson,.dves not: the “strength of the 
electrical current vary continuously and as nearly as may be 
in simple proportion to the velocity of a particle of air en- 
gaged in constituting the sounds,” when your apparatus 
works to’transmit articulate speech ¢ 

The witness said : 

I think the action of my apparatus would be described 


equally well or perhaps better by saying that it contains a 


contact mechanism, the object of which was to open and 
close the circuit in proportion to the vibrations imparted by 
the voice. My apparatus does not work, nor does any bat- 
tery transmitter, whether a Reis or Edison or Blake, or any 
other, by varying the current in proportion to the velocity 
of the air particles which constitute the sounds, because, as 
a matter of fact, the change of resistance at the point of 
contact is proportioned, not to the velocity which the tym- 
panum may have at any moment, but is proportioned to the 
displacement of the tympanum. To make this more clear, 
it may be explained that when employing Graham Bell's 
method of transmitting by magneto-electric induction, it is 
strictly true that the strength of the induced current will 
vary continuously, and very nearly in proportion to the 
velocity of the air particles and of the tympanum.  Indue- 
tion in a magnetic field is always proportioned to the velo- 
city, not to the displacement of the moving body; but the 
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contrary is the case when using a battery transmitter, such 
as that of Reis, Edison or Blake. 

In answer to the complainants’ fourteenth cross-interrog- 
atory, which is as follows : : 

If you deny this, will you explain to the Court what you 
understand to be the relation between the current on the 
line wire and the movement of the particles of air, when 
your apparatus speaks / 

The witness said: 

I will endeavor to explain the operation of my apparatus, 
but the explanation equally applies to any ordinary battery 
transmitter. When the particles of the air are urged to and 
fro by a simple undulating movement, such as is described 
by Graham Bell, and such also as corresponds to a simple 
harmonic wave form, the particles in their oscillations move 
most quickly when they are at the middle of their path— 
that is to say, when they are in such a position that they 
are not displaced, either forward or backward, and their ve- 
locity becomes a minimum when their displacement, for- 
ward or backward, is at its greatest extent. The pressure 
which these air particles exercise upon the tympanum, if 
there is one, or upon the contact pieces, in case the air 
waves impinge directly upon the contact pieces, without the 
intervention of a tympanum, is proportional to the displace- 
ment of air particles, not to their velocity ; and since the 
strength of the current is proportional to the pressure on 
the tympanum, or nearly so, it follows that the strength of 
the current is proportional to the displacement of the air 
particles, and is not proportional to their velocity—the cur- 


rent being greatest when the tympanum is pushed forward 


by the air wave to its extremest position and when the ve- 
locity has momentarily come to zero. Of course, I do not 
imply here that the pressure of the tympanum can itself 
directly do anything—for, as I explained previously, as I 
understand the matter, all that pressure does is to alter 
the number of particles which are in contact with one 
another in the surfaces. 
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In answer to the complainants’ fifteenth cross-interroga- 
tory, which is as follows: 

Has any apparatus of yours, patented or otherwise, been 
used by any persons or corporations in Great [rita who 
are not licensed under ‘the inventions of Bell or Edison? 

The witness said : 

Iam not aware that any telephonic apparatus of mine, 
patented or otherwise, has been used by any corporation in 
Great Britain, or by any person or persons in Great Britain, 
otherwise than experimentally. 

The last interrogatory being propounded to the witness, 
he stated that he had nothing to add to his answers pre- 
viously given theretg, and which is to be found at the close 
of the direct interrogatories. 

(Signature. ) 

(J urat. ) : 
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UNITED STATES CIRCUIT COURT. 


, District or NEw JERSEY. 
THe AmeErRICAN Bett TELEPHONE 
CoMPANY 
Vs. : In Equity. 
Tue OveRLAND TELEPHONE Com- 
PANY OF NEW JERSEY, ET AL. | 


UNITED STATES CIRCUIT COU RT. ™ 
Eastern District oF PENNSYLVANIA. 


Tue AMERICAN BELL TELEPHONE | 
COMPANY, | 
Complainant. 

VS. 
THe PENN OvERLAND TELEPHONE | 
AND TELEGRAPH ComPANy et al, | 
Defendants: | 


UNITED STATES CIRCUIT COURT. 


SouTHERN Districr oF NEw York. 


Tue AMERICAN Bett TELEPHONE 
CoMPANY 
Vs. 
THE OvERLAND TELEPHONE Com- 
PANY, AND OTHERS. 


Evidence taken for the defendants in the above three cases 
in pursuance of a stipulation under the 67th rule of the 
Supreme Court of the United States, in equity, as am- 
mended: at No. 721 Broad street, Newark, N. J., before 
Corra N. Williams, Notary Public. 

PRESENT : 

KE. N. Dickerson, Esq., Counsel for Complainant. 
A. Q. Keassey, Esq., Counsel for Defendants. 
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Henry E. Waite, a witness sworn on behalf of the 
defendants, testifies as follows: 


Examined by Mr. Keashey : 
Int. 1. Give your age, residence and occupation ? 
Ans. [ am thirty-eight years old; residence, New York 


City ; my occupation, manufacturing electrician, 204 East 


23d street. 

Int. 2. How long have you been engaged in subjects 
relating to electricity / 

Ans. Since 1879. 

Int. 3. Have you made yourself familiar practically with 
the subject of the speaking telephone, and with the liter- 
ature on that subject / 

Ans. I have. 

Int. 4. Have you been engaged in the practical construe- 
tion of various telephonic instruments for commercial uses, 
as well as for experiments and investigations in legal pro- 
ceedings / 

Ans. I have. 

Int. 5. Have you examined and do you understand the 
patent issued to Alexander Graham Bell, No. 174,465 7 

Ans. Yes, sir. 

Int. 6. Calling your attention to that patent, particularly 
to the fifth claim thereof, what do you understand to be 
the method and process described in said patent, and re- 
ferred to in said fifth claim, taking into consideration the 
drawing figure / 

Ans. I should understand from the description given 
in the patent, that it was another apparatus for transmitting 
sounds telegraphically, for telegraphic purposes, and not as 


a telephone for transmitting articulate speech. 


Int. 7. Do you find in the Bell patent, No. 174,465, any 
information of the discovery of the art of transmitting 
speech, or any statement of the existence of such art / 

Ans. I do not. 


Int. 8. Do you find therein a description of any appa- 
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ratus, the design and purposes of which are stated to be the 
transmission of articulate speech / 

Ans. I do not. 

Int. 9. In the Bell apparatus described in that patent has 
the voltaic current any other function than that of mag- 
netizing the electro-magnets / 

Ans. It has not. 

Int. 10. Has it any function in the transmission of 
speech ¢ | 

Ans. None, whatever; only as to make the electro-mag- 
nets. 

Int. 11. In patent No. 174,465, in figure 7 as there 
shown, may the electro-magnets be replaced by permanent 
magnets, and the same effects be produced ¢ 

Ans. They may ; better effects produced. 

Int. 12. Referring to the distinction stated in patent 
No. 174,465, between undulatory and pulsatory currents ; 
do you understand that there is any practical difference be- 
tween pulsatory and undulatory currents for the purposes 
described in the patent ‘ 

Ans. I do not; I understand from his description that 
there is a distinction but I fail to see where it exists. 

Int. 13. Have you, yourself, made an instrument in aec- 
cordance with figure 7, of that patent / 

Ans. I have made several of them. 

Int. 14. Were they made in exact accordance with that 
description / 

Ans. They were made in exact accordance, with the ex- 
ception that [ arranged them so they could be adjusted, 
which is not shown or even spoken of in the patent. 

Int. 15. Have you been able to use the instruments so re- 
produced successfully for the purpose of transmission of 
speech 4 

Ans. I have not. 

Int. 16. Are such instruments used, or have they ever 
been used commercially to your knowledge as speaking tel- 
ephones / 

Ans. They have not, commercially or otherwise. They 
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will not transmit speech made according to the drawings 
of that patent. 

Int. 17. Have you read and do you understand the sev- 
eral publications with respect to the Reis telephone / 

Ans. I have, and do understand the publications or des- 
criptions. 

Int. 18. Have you seen the article published in the book 
of inventions published at Liepsic and Berlin, in 1865, now 
handed to you, and being marked an exhibit in this cause, as 
volume 2 of Das book Erfindungen / 

Ans. I have not seen the original book before, but have 
read the translation put in evidence. On now looking at it, 
on page 348, I find the drawing of the Reis telephone, called 
the cube block transmitter and knitting needle receiver, con- 
nected and showing the relations to each other. 

Int. 19. How does that compare with other forms of that 
particular instrument which you have seen in other Reis pub- 
lications / 

Ans. It is the same substantially as all the publications 
which I have seen relating to this particular instrument. 

Int. 20. How does it compare with the instrument found 
On page S6 of Professor Sylvanus r. Thompson’s book ¢ 

Ans. It is the same. 

Int. 21. How does that drawing compare with the draw- 
ing of that instrument in Mr. Prescott’s recent edition (1884) 
entitled, Bell’s Electrical Telephone ¢ 

Ans. It is the same with the exception that the call key 
is not on the side of the transmitter, and the additional 
sounding box is not on the receiver; otherwise the connec- 
tion is the same. 

Int. 22. Have you made instruments in accordance with 
those drawings / 

Ans. I have. 

Int. 28. In exact aceordanee with them / 

Ans. In exact accordance with them. 

Int. 24. Have you experimented with an instrument or 
telephone made in accordance with those drawings ¢ 

Ans. I have. 7 
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Int. 25. And with what results / 

Ans. I have experimented ; at times I got words very 
faintly, and other times it was a just confusion of sounds. 

Int. 26.. Have you made any modifications of that instru- 
ment, and if so, state what they were ? 

Ans. I have. I replaced the platinum point with carbon, 
and have then been able to transmit speech very well. 

Int. 27. With that single modification / 


Ans. With that single modification. : ‘ 
Int. 28. Have you seen the Reis instrument which is in , 


the Smithsonian Institute in Washington / 


Ans. I have. 
Int. 29. How does that compare with the instrument on a 


page 348 of the book of inventions ¢ 

Ans. It is the same. 

Int. 30. What experiments have you made with that in- 
strument / 

Ans. I have talked with that instrument. The first ex- 
peyiment I made after finding it, was to talk through that 
instrument with the Bell telephone receiver. We had in 
circuit avery weak Leclanche battery, and transmitted speech 
so that it conld be understood perfectly. At that time we 
had not found the receiver of this instrument. We found 
only the transmitter. I had difficulty in finding the instru- 
ment. I was informed that there was such an instrument 
there. I went to the Smithsonian and made inguires of the 
chief clerk. He told me there was no such instrument in 
the institution ; and I insisted that there was, and after some 


little time he sent a gentleman with me to the electrician, 
and we together examined the case and found this trans- 
mitter. We then took it to his room,and connected up with 
a receiver by running wires out on the platform from his 
room to the National Museum, and then we were able to 
transinit speech perfectly at that time. 

Int. 31. When was it you made that examination of the 
Smithsonian instrument 7 

Ans. It was, I think, some time in May, 1881; I have 
the exact dates and can give them, if required. 
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Int. 32. Was it after the time you made the instruments 
you have referred to from the Reis diagrams ? 

Ans. Yes, sir. 

Int. 33. When did you make them ‘ 

Ans. I made quite a number of them a year ago; 
a little over a vear ago. I suppose [ made somewhere per- 
haps forty instruments, or more, of various kinds ; about 
fifty. I made the cube and needle receiver; I made the 
Legat transmitter and the Legat receiver, and from those 
[ had the best results. 

Int. 34. For what purpose did you make these instru- 
ments / 

Ans. To determitie whether they would talk or not. The 
Legat instruments I made from the deseription furnished 
by the patent office, Legat’s drawings and descriptions. The 
translation was the translation that the patent office fur- 
nished at that time. 

Int. 35. Were they made from the drawings contained 
in the publications concerning Reis, which have been put 
in evidence in these cases / 

Ans. I think the book that Isaw it in is the one that was 
in the congressional library. It was published in’ 1862, 
I have a copy of the translation, but havent it here with 
me. It is substantially the same as those published in all 
the works of Legat, showing the figure of one-third size. 

Int. 36. I show you the Polytechnic Journal, published 
at Augsburgh, in 1863, by Dr. Dringler, which contains the 
Legat reproduction, there called Figure 14 and 15; did you 
make instruments in accordance with those drawings ? 

Ans. Yes, sir; the drawings are identical. 

Int. 37. Have you those instruments in your possession / 

Ans. I have. 

Int. 38. Did you try those instruments for the purpose 
of transmitting speech / 

Ans. I did. 

Int. 39. How did they operate ’ 

Ans. With the instrument built and simply constructed 
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as described, I was able to transmit words clearly and dis- 
tinctly, and some sentences. 

Int. 40. Have you tried the separate parts of that in- 
strument. the receiver for instance, with other trans- 
mitters / 

Ans. I have tried a receiver, a commercial receiver, used 
with the modern battery transmitter. 

Int. 41. What do you mean by commercial receiver / 

Ans. I mean one on which you can receive, talk com- 
mercially and answer it, and understand perfectly everything 
that you say. 

Int. 42. How does that receiver differ in construction 
from the receivers in ordinary use / 

Ans. It differs only in construction. The essential parts 
are there, as the electro-magnet, armature in front of, not 
quite touching, with extention extending up or lever made 
of wood. It is held in its place by a screw and a spring, to 
hold it in proper tension, so that it can be adjusted close to 
the poles without touching. The essential parts of the 
modern receiver are there. 

Int. 43. Have you examined the instruments made by 
Professor Van Der Weyde in 1869, and which have been 
exhibited in these cases, photographs of which are found in 
the defendants’ papers on the motion for preliminary in- 
junction ¢ 

Ans. I have made reproductions from the originals. 

Int. 44. Have you had those instruments in your pos- 
session for careful examination / 

Ans. I have, and now have a number of the reprodue- 
tions. 

Int. +5. Have you examined the instruments known as 
Van Der Weyde transmitter No. 1; Van Der Weyde 
transmitter No. 2, and reproduced Van Der Weyde trans- 
mitter No. 2/ 

Ans. [ have. 

Int. 46. And Van Der Vevde receiver No. 1? 

Ans. I have. 


Int. $7. State in detail the experiments that vou have 
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made with any instruments constructed similarly to those of 
the Van Der Weyde instruments / 

Ans. I have made experiments with the Van Der 
Wevde instruments complete. The transmitters are both 
constructed on the same prineiple; one is a wooden box, 
after the Reis pattern somewhat, with spouts to talk 
through, or speaking trumpet, and the electrodes are differ- 
ent from the Reis. All of the electrodes are held in-place 
by an adjusting screw, so that they ean be adjusted from the 
contact and remain so. The one I made of a tin box has a 
diaphragm made of rubber, which was stretched across the 
membrane. Tis receivers—there were three—one in which 
he had a number of needles, improving on the needle re- 
ceiver of Reis; the second was an electro-znagnet, with the 
Reis diaphragm, and iron armature soldered to the center ; 
and the third is the one whieh he made in IS70, and has an 
iron diaphragm and horse shoe magnet. I have been able 
To reproduce speech or transmit speech in both these tralis- 
mutters and the two receivers containing diaphragms. The 
results were about the same as I got from the Reis-Legat. 

Int. 48. You have stated that with a simple modification 
by using a hard carbon point on the Reis instrument it will 
transmit speech fairly well. Was hard carbon as now used 
in electrical contrivances known at the time of the Reis 
publications 4 

Ans. It was not. 

Int. 49. Was it known at the date of the Bell patent, 
March 7th, IS76/ | 

Ans. Not to the tineness which is now used. It was 
brought in use by the electrie light companies in’ produe- 
ing tine carbons for electric lights. 

Int. 50. Was the substitution of such a carbon point for 
the platinum point of Reis one that would be suggested 
by mechanical skill of a person acquainted with the subject, 
when such a substance as the hard carbon now used came 
inte general employ 4 

Ans. It would, for the very reason that platinum was 
used and because it does not oxidize. Carbons which were 
All 
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used at the time of the Reis instruments were generally of 
cut carbon, or made of very poor material, and is not as 
good as platinum for that purpose. Another thing, they 
had no way of reducing it to small pieces where it could 
be used, but all crumbles to pieces. I know this from the 
fact that I had some old carbons when I was experimenting 
on the transmitters, and tried them, and found that the re- 
sults were very poor indeed. It is a well known fact that 
the harder the carbon the better the results, and has been 
perfectly demonstrated in the Blake transmitter now used. 

Int. 51. Why was the platinum point employed at the 
time of the Reis publications for contact 4 

Ans. For the same reason that platinum is now used for 
all electrical contacts, that is in telegraphie cases, etc. That 
is, it does not oxidize. 

Int. 52. Was there any carbon point, or any carbon in 
any form, employed in Bell's patent of 1876 ¢ 

Ans. No. 

Int. 53. Any occasion for the use of any such point ? 

Ans. No oceasion for it. 

Int. 54. Have you examined and are you familiar with 
the instruments offered in evidence in the Molecular ease, 
known as the Holcomb instruments / 

Ans. I am. 

Int. 55. Please contrast exhibit Holcomb telephone with 
the instrument described in the patent of Mr. Bell, No. 
174,465, particularly in the fifth claim of said patent, as 
shown in Figure 7, and state whether, in your opinion, the 
functions and mode of operation in the receiving instru- 
ments are the same or otherwise, and in what respect they 
are different / 

Ans. The mode of operation would be the same, with the 
exception that you would get results from the Holeomb in- 
strument and none from the Bell instrument. 

Int. 56. Have you made experiments with the Holeomb 
instrument / 


Ans. I have. 
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Int. 57. State in detail the nature and results of those 
experiments / 

Ans. [I made two instruments after the pattern of the 
Holcomb, and connected them up and talked from one to 
the other. I was able to hear words and sentences, but 
they were very mufied, owing to the form of the air cham- 
ber and the construction of the instrument—a kind of a 
heavy, muted sound. 

Int. 58. Did they actually transmit speech / 

Ans. They did. 

Int. 50% Have you those instruments now in your pos- 
session / 

A. I have. au: 

Int. 60. Taking the descriptions of the Reis instrument 
with the drawings as described in the publications of and 
concerning Reis, including that which is given in the book 
of inventions, to which you have referred ; and taking all 
that is found in Bells patent of 1876, which, in) your 
opinion, would have furnished the best suggestion to a per- 
son acquainted practically with electrical matters at the date 
of Bell's patent, to construct a telephone for the transmission 
of speech ¢ 

Ans. Bell’s patent I should have taken as an instrument 
for telegraphing or sending telegraphic sounds. There is 
no description in that patent which would lead me, or any 
one else, I think, to even suppose that it was ever intended 
for the transmitting articulate speech. On the other hand, 
the various descriptions of Reis distinctly say that it was 
made and used and did transmit speech, and was made for 
that purpose and none other. | 

Int. 61. Adding to the Reis publications and the draw- 
ings contained in them, the actual instruments made in 1869 
by Prof. Van Der Weyde with the metallic diaphragm and 
and the modifications made by him, would they, in your 
opinion, with the aid of the Reis publications, have enabled 
any one skilled in the art to construct an instrument for the 
practical transmission of speech ‘ 


Ans. They would. 
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Int. 62. And do you know as a practical man that the in- 
struments deseribed by Reis in their different forms, and the 
instruments made in this country by Van Der Weyde from 
the descriptions of Reis, will now actually transmit speech, 
with more or less perfection ¢ 

Ans. They will. 

Int. 68. Which will do it better in your opinion 4 

Ans. Well, the Legat-Reis instruments complete, and the 
Van Der Weyde are the best of them. The Legat-Reis 
receiver and the cube transmitter work very nicely. One 
of the vreat troubles has been with those who experiment 
with the Reis instrument, they put on too strong a battery, 
which has a tendency to alter the loose contact ; that is, in 
the attraction of the current, positive or negative, the real 
contact is the same, the same as the north and south poles, 
and vou would have to talk very hiehtly if vou would be 
heard. 

Int. 64. Are you familiar with the MacDonough trans- 
mutters / 

Ans. [ am. 

Int. 65. Have you made experiments with them ¢ 

Ans. I have constructed two sets of the MaceDonough 
transmitters, and from both of which I was able to transmit 
speech without any difficulty whatever. 

Int. 66. State the form of the instruments and the man- 
ner of their construction vou refer to 4 

Ans. The transmitter was a stretched membrane stretched 
over a brass rim of about four inches in diameter, and 
through the center of which a little bolt passed, and was 
fastened there with nuts; slipping over this bolt was a 
bridge, the two ends of which rested on two contacts which 
were glued to the diaphragm. Upon these contacts the 
wires went to the battery and to the receiver. The receiver 
was a brass rim with a membrane stretched in the same 
manner, In front of which was an electro-magnet ; near it, 


but not quite touching the diaphragm, was glued an arma- 


ture. and which were connected with suitable wires and 
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batterics. They were made from the drawings of the patent 
issued to him from the patent office. 

I might further state that the MacDonough transmitter 
is one of the loose contact kind on the same principle as con- 
structed by Reis with the cube block transmitter, and, im 
fact, is the principle on which all transmitters that are in 
use at the present time are constructed ; that is, with a loose 
contact, all being a modification of Reis. 

Int. 67. What is the essential element of all these trans- 
mnitters / 

Ans. Loose contact; without loose contact you could get 
nothing; there would be no variation or disturbance of the 
eurrent. Eee 

Int. 68. In what single point do loose contact transmit- 
ters, now commonly in use, differ from the original Reis 
instrument, as you find it in the cubical box form in his 
publications ¢ 

Ans. There is no difference whatever, only in the form of 
eonstruction or in the form of the material. 

Int. 69. What difference in material is there that adds to 
the efficiency of the modern transmitters / 

Ans. Carbon. 

Int. 70. Is there anything in the modern form of trans- 
mitters now in use, beyond that of the substitution of the 
hard carbon point lately come into use, which distinguishes 
them from the original Reis form of transmitting § tele- 
phone ¢ 

Ans. None, whatever. The cubical box has a gravity 
loose contact, and is held in place by gravity. The Legat- 
Reis transmitter is held in contact by a light spring, and is, 
im comparison with the Blake transmitter, and many other 
transmitters which have since been patented. 

Int. 71. If the Reis instruments operated, as Reis sup- 
posed, by such minute makes and breaks of the cireuit as 
conform to the variation in the sound waves, how must the 
modern transmitter now used operate / 

Ans. Well, when they get results which Reis claimed— 
that is, that he heard speech—they must operate indentically. 
Al2 
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Reif stated that at each vibration in the air wave at the 
transmitter, there would be produced at the receiving end 
the same vibration. 

Int. 72. You say that these transmitters would produce 
speech perfectly / 

Ans. If there was a make and break, or it could be 
broken so rapidly that it would amount to being continuous. 

[ have noticed in my experiments with the Reis instru- 
ments that the atmosphere seemed to have considerable to 
do with transmitting speech. Some days it would work 
much better than others ; [ have laid that to the atmosphere. 
Sometimes it happened to oxidize the electrodes, and if Reis 
was experimenting continually, he must have had spells of 
as good luck as [ had. Some days I have used the trans- 
mitter much better than others—simply the difference in 
the atmosphere. 

Int. 73. Have you examined and do you understand the 
instrument used by the defendants, known as the Baxter 
instrument / 

Ans. I have. 

Int. 74. Please look at the instrument now produced, 
marked Exhibit Baxter instrument, for defendants, January 
13th, and state the mode of its operation, and contrast it 
with the Reis transmitter and the instruments now in com- 
mon use. 

Ans. In the Baxter transmitter I tind the loose contact 
used in all transmitters. I find that there is an iron dia- 
phragm, through the center of which is a platinum point ; 
resting on the platinum point by gravity, in its normal con- 
dition, isa bar which holds a carbon disk in contact with 
the platinum point. I find also a magnet. On the lower 
end of the bar under the diaphragm is an electro-magnet, 
through which the current passes when the instrument is in 
use—which causes it to act as a spring, which brings the 
parts in more forcible contact. This magnet takes the place 
of the spring which you will find in the Legat transinitter of 
Reis. 


The operation of the instrument, and arrangement is the 
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same as other transmitters now in use, having the coil, the 
primary of which passes through the coil which makes the 
electro-magnet under the bar acts as a spring, and passing 
through the diaphragm to the carbon. electrode, and from 
there through a wire around through the hinges and back 
to the primary. 

When you speak in front of this transmitter the current is 
varied or interrupted, or disturbed, whichever it may be,which 
causesa secondary current in the secondary coil, which goes 
into the line and is connected with the receiver at the listen- 
ing station. The vibrations are reproduced at the receiving 
end by the current passing around the electro-magnet which 
ison the end of a permanent magnet, or in the Baxter case ; 
L believe it has no soft iron coil in the Baxter receiver. It 
has a permanent magnet, around one end of which is a coil 
which causes variations in the magnetisin in reproducing the 
vibrations of that end, communicated from that to the air 
and reproducing the sound waves which is conveyed by the 
ar, 

Int. 75. Hlow does the instrument compare in its opera- 
tion with the Reis cubical box form and the Reis-Legat 
form / 

Ans. The operation is identical in both cases. If you 
were to make too loud a sound, why you would break the 
contact and interfere with speech. In fact, you would have 
to speak louder on the Legat transmitter to break thie con- 
tract than you would on the Baxter, and there isno sticking 
between the electrodes. Take the same distance with which 
you are talking on the Baxter from the Legat and you will 
find that you will have to yell to get any sounds through it. 
This idea that it is necessary to whisper in the Reis instru- 
ment is not so; as I find that I have to speak in quite a loud 
voice to get any results. 

Int. 76. Have you examined the Baxter instrument suf- 
ficiently to know whether it is capable of being used entirely 
without the coil at the end of the bar / 

Ans. Oh; yes, sir; you mean the coil of the receiver ? 
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Int. 77. I mean the coil which you refer to acting as a 
spring ¢ 

Ans. Oh, yes; it can be used without that. 

Int. 78. Without that coil how does it differ in principle 
and mode of operation from the Reis cubieal box trans- 
mitter ¢ 

Ans. There is no difference, with the exception that it is 
tipped up. 

Int. 79. Suppose you take a Baxter instrument and turn 
it down, in the same way as the Reis ¢ | 

Ans. It will work then. 

Int. 80. Will it then differ at all from the original Reis 
instrument. 

Ans. The only difference is in the iron diaphragm and the 
earbon disk. The operation would be identical. 

Int. 81. If the Reis instrument actually does transmit 
speech, and actually does make and break the cireuit while 
doing so, to some minute degree, is that necessarily the case 
also with the Baxter instrument when producing the same 
effect. 

Ans. Yes, sir. 

Int. 82. If the Reis instrument does not werk by an un- 
dulatory current upon the principle of Mr. Bell’s patent, 
does the Baxter instrument work upon that current or prin- 
ciple ¢ 

Ans. The Baxter instrument works on the same principle. 
that Reis’ did when it transmitted speech. 

Int. 83. Does it work upon the principle or in the method 
pointed out by Bell as to figure 7 / 

Ans. It does not. 

Int. 84. In what respect is the operation different / 

Ans. Bell’s is a magnetic telephone. In other words, a 
small dynamo machine. 

Int. 85. Why do you eall it a dynamo / 

Ans. Because it is an instrument which produces currents 
by varying the points of the magnetic poles, or by causing 
an armature to approach or recede from the poles of the 
permanent electro-magnet. The results are the same. 
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Int. 86. How would you describe the operation of the 
Reis and Baxter instruments / 

Ans. The Reis is a battery transmitter and requires a bat- 
tery to operate, by disturbing the current—the voltaic enr- 
rent. The disturbances in the voltai¢ current cause also dis- 
turbances or variations in the magnets which have a greater 
or less attractive force in the armatures. 

Int. 87. Do you consider the Baxter instruments an in- 
fringement on the Bell patent of [S76 ¢ 

Ans. I do not. 

Int. 88. Do you consider that mode of transmission now 
in almost universal use to be the system of the Bell patent ¢ 

Ans. I do not. *? 

Int. SY. Of what do you consider that whole system the 
natural development—the system of microphonic trans- 
mission / | 

Ans. What do I consider it is / 

Int. 90. From what instruments or deseriptions lias it 
been developed ¢ 

Ans. The microphone transmitters are all modifications 
of the Reis instruments, and without those modifications 
to-day the Bell telephone so-called would be nothing more 
than a toy, as you can transmit but a verv short distance, 
and then only under favorable circumstances with two Bell 
telephones. The battery transmitter is what has given it 
its commercial value. Taking that away from it it would 
he, as I have before stated, almost a plaything. In con- 
formation with the Reis instrument, as it is well known, 
you can transmit sounds and speech as far as the electric 
current will permit you to; that is, say a liundred miles on 
the direet current. 

Counsel for complainant gives notice, as he has 
heretofore given notice, to the counsel for the de- 
fendants, to have the various instruments which the 
Witness testifies to as talking telephones produced 
and the experiments repeated in the presence of the 
witnesses of the complainant, as was done in the Dol- 
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Eliphalet W. Smith, a witness sworn on behalf of 
the defendants, testifies as follows: 


Eeramined by Mr. heashey . 

Int. 1. Where do you reside / 

Ans. Newark, New Jersey. 

Int. 2. What is your business / 

Ans. [ am in the employ of the Overland Telephone 
Company of New Jersey. | 

Int. 8. How long have you been employed practically in 
relation to the telephone / 

Ans. About five years. 

Int. 4. For whom were you originally employed 4 

Ans. The Domestic Telephone and Telegraph Company 
of Newark, operating under the Bell patent in the city of 
Newark. 

Int. 5. How long did you continue in their employ ¢ 

Ans. I think about four years—nearly four years. 

Int. 6. Are you practically familiar with the use and op- 
eration of the telephone / 

Ans. I am. 

Int. 7. Have you seen the publications of Reis and the 
drawings of the cubical box transmitter and the knitting 
needle receiver as shown on page 346 of the Book of Inven- 
tions ¢ 

Ans. I have seen it in this book. 

Int. 8. Did you see it also in the book of Prof. Sylvanus 
P. Thompson, on page 86 4 

Ans. Yes, sir. | 

Int. 9. How does the drawing on page 86 of that book 
compare with the drawing in the Book of Inventions pub- 
lished in 1865 ¢ 

Ans. I should say that it is the same, with the excep- 
tion that the battery is shown here, which is not shown 
there. The battery is not shown on the little book, but only 
represented by “* B.” 

Int. 10. Did you make an instrument after that drawing 
for experiment ¢ 
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Ans. After the drawing on page 86 of Thompson's book ? 
I did. 

Int. 11. Had you any other instructions for making the P 
instrument in that drawing than the description of Reis 
relating to it 4 

Ans. No other instruction ; no, sir. 

Int. 12. Did you make it precisely in accordance with 
that drawing ¢ 

Ans. As near as I could, with the exception that the 
mouth-piece was Composed of paper instead of tin. 

Int. 13. Were the working parts the same ¢ 

Ans. The working parts were the same. This little ham- 
mer at the top, I think, was made of iron wire instead of 
spike wire. [ used a number of different hammers and a 
tin diaphragm on it. ; 

Int. 14. For the purpose of experiments ¢ 

Ans. Yes, sir. 

Int. 15. Were you able to transmit speech with that in- 
strument—with the transmitter and receiver together ¢ 

Ans. Toa very limited extent. 

Int. 16. To what extent / 

Ans. I could hear the sound of the voice; could know 
that the person was speaking and could tell that they were 
words, and at times [ distinguished words, but it was very 
rarely that I could distinguish words when the receiver and 
transmitter were working together. | 

Int. 17. Did you make experiments with the transmitter 

and another receiver / 

Ans. I did. | 

Int. 18. With what result 4 

Ans. Much better result. With the Baxter receiver | 
found that the transmitter would transmit words and sen- 
tences at times so that they could be understood quite well. 

Int. 19. Have you the instrument in your possession now 
that you made / 

Ans. I think I have parts of it yet. I have the prineip 
parts at any rate. Whether I have everything at this tim: 
or not, J couldn't say. 
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Eliphalet W. Smith, a witness sworn on behalf of 
the defendants, testifies as follows: 


Eeramined hi Mr. heashey . 

Int. 1. Where do you reside ¢ 

Ans. Newark, New Jersey. 

Int. 2. What is your business ¢ 

Aus. I am in the employ of the Overland Telephone 
Company of New Jersey. 

Int. 8. How long have you been employed practically in 
relation to the telephone / 

Ans. About tive years. 

Int. 4. For whom were you originally employed / 

Ans. The Domestic Telephone and Telegraph Company 
of Newark, operating under the Bell patent in the city of 
Newark. 

Int. 5. How long did you continue in their employ ? 

Ans. I think about four years—nearly four years. 

Int. 6. Are you practically familiar with the use and op- 
eration of the telephone / 

Ans. [ am. 

Int. 7. Have you seen the publications of Reis and the 
drawings of the cubical box transmitter and the knitting 
needle receiver as shown on page 346 of the Book of Inven- 
tions ¢ 

Ans. I have seen it in this book, 

Int. 8. Did you see it also in the book of Prof. Sylvanus 
P. Thompson, on page 86? 

Ans. Yes, sir. 

Int. 9. How does the drawing on page 86 of that book 
compare with the drawing in the Book of Inventions pub- 
lished in 1865 ¢ 

Ans. I should say that it is the same, with the excep- 
tion that the battery is shown here, which is not shown 
there. The battery is not shown on the little book, but only 
represented by “ B.” 

Int. 10. Did you make an instrument after that drawing 
for experiment ? 
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Ans. After the drawing on page 86 of Thompson's book / 
I did. 


Int. li. Had you any other instructions for making the 


instrument in that drawing than the deseription of Reis 
relating to it / 

Ans. No other instruction ; no, sir. 

Int. 12. Did you make it precisely in accordance with 
that drawing / 

Ans. As near as I could, with the exception that the 
mouth-piece was composed of paper instead of tin. 

Int. 13. Were the working parts the same ¢ 

Ans. The working parts were the same. Tliis little ham- 
mer at the top, I thmk, was made of iron wire instead of 
spike wire. [ used a number of different hammers and a 
tin diaphragm on it. | 

Int. 14. For the purpose of experiments / 

Ans. Yes, sir. 

Int. 15. Were you able to transmit speech with that in- 
strument—with the transmitter and receiver together / 

Ans. Toa very limited extent. 

Int. 16. To what extent / 

Ans. I could hear the sound of the voice; could know 
that the person was speaking and could tell that they were 
words, and at times I distinguished words, but it was very 
rarely that I could distinguish words when the receiver and 
transmitter were working together. 

Int. 17. Did you make experiments with the transmitter 
and another receiver / 

Ans. I did. 

Int. 18. With what result 4 

Ans. Much better result. With the Baxter receiver | 
found that the transmitter would transmit words and sen- 
tences at times so that they could be understood quite well. 

Int. 19. Have you the instrument in your possession now 
that you made ? 

Ans. I think I have parts of it yet. I have the prineip 
parts at any rate. Whether I have everything at this tim: 
or not, I couldn't say. 
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Int. 20. How does the Baxter instrument compare in its 
mode of operation with the Reis transmitter, and in its con- 
struction / 

Ans. They both work by a loose contact, and in_ that 
receiver, I think they are about thesame. I can’t see any 
material difference ; but of course, there are improvements 
in the Baxter transmitter, such as the carbon button, indue- 
tion coil, ete., that are not in the Reis instruments. 

Int. 21. With the exception of the carbon button and 
the use of the induction coil and the use of the magnet at 
the end of the bar, is there any difference in its mode of 
operation or construction / 

Ans. The movable arm in this transmitter is a straight 
arm While in that it is an angular piece, and I think if this 
Was an angular shape piece and was joined at each termina- 
tion of these angles, it would be pretty much the same 
thing. , 

Int. 22. There is a difference in the material of the 
diaphragm f 

Ans. Yes, sir; this is Composed of iron, and that was a 
membrane. 

Int. 23. Your Baxter instruments operate without the 
eoil and magnet at the end of the bar ? 

Ans. I think it will: I never tried it. 

Int. 24+. If these instruments instead of being used in an 
upright position were constructed to be used as the Reis 
cubical box transmitter, and without the coil and magnet 
at the end of the bar, how would it then compare in mode 
of operation with the cubical box transmitter of Reis / 

Ans. I should think that the action would be very much 
the same; if there was a drep of mereury put in between 
one of those joints, I should say it was. In the Reis instru- 
ment it is at the end of the drop, and here we have a pin 
running through the arm, and it is hung on two little 
screws, and with a pin secured between the mercury plates ; 
I should think then it would act. 

Int. 25. What was the object of that drop of mereury in 


the Reis instrument / 
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Ans. It was to insure the current not being broken at the 
electrodes. 

Int. 26. You speak of the current being broken at the 
electrodes ; is it your opinion that the.current in the Baxter 
transmitter is broken at the electrodes / 

Ans. Well, I can’t sav in regard to that. 

Int. 27. Why can’t you tell / 

Ans. Because I don’t think I am competent to; [ think 
at times it is broken. 

Int. 28. Can you tell whether or not it is broken in the 
ordinary transmission of speech / 

Ans. I can’t tell. 

Int. 24. If it as broken at the electrodes in the Reis 
eubiecal box transmitter, must it also be broken in- this 
transmitter / 

Ans. Yes, sir; I think it must. 

Int. 380. So far as making and breaking the current is 
concerned, is there any difference between the operation of 
the two transmitters / 

Ans. I don’t think there is any difference. 


Cross-cranuned by Mr. Dickerson : 

X-Int. 1. What is your official position in the Overland 
Telephone Company / 

Ans. Superintendent. 

X-Int. 2. Have you examined the letters patent of Baxter 
under which these instruments are made and licensed 4 

Ans. I have read the specification and patent. 

X-Int. 3. Do you think Baxter knows as much about 
his invention as you do ¢ 

Ans. I really can’t say in regard to that ; [should suppose 
he ought to know a good deal more. 

X-Int. 4+. Do you elaim to know more about his inven- 
tion than he does / 

Ans. No, sir. 

X-Int. 5. Is it your opinion that the Baxter machine 
operates by making and breaking the current: or by main- 
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taining a constant current and causing it to undulate in 
using with the air waves-/ 

Ans. Well, [ think I have said before that I did not pro- 
fess to know, and [ wouldn't like to say. 

X-Int. 6. In Baxter patent No. 277,108, this statement 
is made: * The object of my invention is to provide means 
whereby the limit of variation in the strength of a voltaic 
current may be greater than at present. This refers to the 
undulatory current used for generating a current. for the 
transmission of speech telephonically, and which, as is well 
known, is the result. of a variation gradual in its nature 
from strong to weak and evce versa. When the current 
sent to line is due to magnetic induction from a permanent 
magnet, the variation to which it owes its existence Is 
effected by strengthening or weakening said magnet; but 
when said current is derived from a galvanic battery by 
induction, the variation is produced in the primary or direct 
battery current.” 

Do you consider that a true or false statement of the 
operation of this machine ¢ 

Ans. [ think that is true. 

X-Int. 7. And Baxter also says: * The operation of my 
invention is as follows: Supposing a given current from 
the battery to be flowing, the attractive force exerted upon 
D by E will cause a firm contact between p and d, which 
will be approximately the mean of pressure or of surface 
contact. If now a heavy impulse thrusts forward the stud 
p against / the result will be quite different from that ob- 
served when the suspended bar B is held in place merely by 
gravity or by aspring. Instead of being carried away by 
its momentum, thus breaking the circuit, the bar C is held 
in closer contact by the increased attractive force of core E, 
such increased attractive force being due to a stronger cur- 
rent operating upon it, and such stronger current is obtained 
by the increased contact between p and d by the thrust of 
p against ¢@. For this reason more ample vibration can be 
given to the diaphragm without * breaking.’ ” 

Don’t you understand that to be a statement by the 
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patentee that his machine operates, or is designed to operate, 
without breaking, and that his invention says it prevents 
breaking / 

Ans. I should say it did. 

X-Int. & And don’t vou suppose that is a true state- 
ment / 

Ans. I have no reason to think otherwise. 

X-Int. 9. And isn’t it also true that the bar supp ting 
the carbon button is made heavy in order to give it an in- 
creased inertia, so that it will not fly away from the oppo- 
site electrode when the diaphragm is spoken to 4 

Ans. Yes, sir: so that it does not ty away too far. 

X-Int. 10. Isn't itso that it will not tly away and break 
the electric circuit or current / 

Ans. I couldn't say. 

X-Int. 11. Then you dont know what that increased 
inertia is applied for ¢ 

Ans. I can’t sav whether the current is broken at the 
electrodes or not. It may be at times; at other times it 
may not be. 

X-Int. 12. [ have not asked you whether it is broken or 
not; IT asked you whether that increased inertia is applied 
there for the purpose of preventing it from being broken ¢ 

Ans. It is applied there for the purpose of preventing the 
electrodes from separating too widely. 

X-Int. 138. What do you mean by separating too widely ? 

Ans. Making the separation too great. 

X-Int. 14. What is the effect of separating too widely or 
making it too great / 

Ans. If the separation is too great, [ think the articula- 
tion is impaired. 

X-Int. 15. Don’t you know, as well as you know anything 
about the subject, that when the separation is too great the 
electric current is broken and the current ceases to flow / 

Ans. Yes, sir. 

X-Int. 16. In consequence of which articulation is de- 
stroyed 4 
Ans. If the separation is destroyed. 
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X-Int. 17. If the separation is sutticient to break the flow 
of the current, does not that circumstance cause a jar or 
CONCUSSION TO be heard 1 the receiver / 

Ans. Yes, Ir. 

X-Int. 1s. And to that extent destroys articulation, does 
it not / 

Ans. I would not sav that it destroved it, but it im- 
Dali's it. 

X-Int. 19. And if it is re peated frequently it destroys, 
does it not / 

Ans. I should suppose it would. 

X-Int. 2o. [ft it is repeated once at each air vibration, it 
would certainly destroy speech, wouldn't it 4 

Ans. I couldn't answer that. 

X-Int. 21. Have vou no opinion on that subject / 

Ans. I don’t think I have. 

X-Int. Zz. In the description of the Reis-Legat machine 
itis said: “It is also observed that the lever itself being 
made as light as possible that it may follow the movements 
ot the membrane tat When at rest the electric eirenit 
is closed. When the air which is in the tube « 4 of the ap- 
paratus, Fig. 4 A, is alternately condensed and raretied by 
speaking into it (or by singing or introducing the tones of 
all Instrument), a movement of the membrane closing the 
sinaller opening of the tube, is produced responsive to such 
condensation or raretaction. The lever «¢ d follows the 
hioVvements ot the membrane and Opells and closes the elee- 
tric clreuit at d Y, 5V that at each condensation ot the alr in 
the tube the cireuit is opened, and at each rarefaction the 
circuit is closed. 

In consequence of this operation an alternate demagnet- 
ization and magnetization of the electro-magnet of the ap- 
paratus, Fig. + B, is produced, resulting from the condensa- 
tion and rarefactions of the air in the tube a 4 of the ap- 
paratus, Fig. 4 A, and thus vibrations corresponding to the 
vibrations of the membrane in the transmitting apparatus 
are Induced in the armature of the magnet.” 


Now, do you mean to tell me that in your opinion the 
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Baxter instruments that are working under your superin 
tendence operate in that way, by opening and closing the 
electric cireuit at each vibration 4 

Ans. T don't think I am competent to say whether the cir 
cuit 1s made or broken at the eleetrodes. think it Ina 
question that Is vet to be decided. 

X-Int. 23. When vou made your Reis instrument and got 
some kind of words through it, did it make and break the 
circuit, or did the electrodes continue in contact at the time 
when vou got the word through it / 

Ans. That I couldn't say. | 

X-Int. 24. In your experience is it not true that when- 
ever the current is broken in these Baxter machines by too 
joud speech, or otherwise, there is a violent Concussion in 
the receiver / 

Ans. If the electrodes separate too widely then the sound 
Is IMipaired, 

X-Int. 25. It they separate enough to break the electric 
current, isn’t there a violent conenssion in the receiver ‘ 

Ans. I can’t tell whether the eleetrie current breaks or 
not at that point; I] don’t know. 

X-Int. 26. Is not the impairment then, if you prefer that 
word of speech, due to the fact that the whole battery 
strength is suddenly taken off and suddenly let on by 
the making and breaking of the current, and that the dia- 
phragm responds to that sudden increase of magnetism by 
a concussion Which impairs speech / 

Ans. I should say partly to that and partly to the rat. 
thing of the arm against the diaphragm when it separates 
too far. : 

X-Int. 27. Is the rattling of the arm heard at the distant 
station / 

Ans. Yes, sir. 

X-Int. 28. You don't mean ly that to say that the air vi 
brations produced by that rattling are produced at the dis- 
tant station / 

Ans. I know that if vou rattle the arm on the diaphragm 


you can hear it at the distant station. 
Ald 
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X-Int. 20. Isn’t it due to the fact that the rattling of the 
arm makes and breaks the current so that at the distant 
station the magnet is magnetized and demagnetized, which 
makes and breaks the current ¢ 

Ans. [ think not there. If I strike the diaphragm with 
a pencil or any hard substance, it can be heard at the dis- 
tant station; and, consequently, if the arm strikes against 
the diaphragm, it easily can be heard at the distant station. 

X-Int. 30. Then you think that the air vibrations occa- 
sioned by the rattling, act upon the diaphragm and cause 
the variation in the undulations of the current, and that 
those vibrations are what produces the sound at the distant 
station; is that what you mean, just as striking any other 
hard substance in the vicinity of the transinitter would pro- 
duce that effect / 

Ans. That is partly the case, [ think. Of course, if the 
current is broken [ should suppose that could be heard at 
the distant station. 

X-Int. 31. [s it your opinion that the making and break- 
ing of the current produces a much more violent effect 
upon the distant receiver than any rattling noise in the vi- 
cinity of the transmitter produces when the current is not 
broken by it 4 

Ans. I know that when you make and break the circuit 
that it does produce a loud sound at the distant station, but 
whether the sound would be louder than any sound that 
might be made in the vicinity of the transmitter, I couldn't 
say with regard to that. 

X-Int. 32. Isn't that loud sound due to the fact that the 
magnet at the receiving end is demagnetized and remagnet- 
ized by the interruption of the current 7 

Ans. I think it is. 


DEPOSITION OF CHARLES A. YOUNG. 


Charles A. Young, a witness produced on the part of 
the defendants, having been first duly sworn, testified as fol- 
lows: 


Eramined hy Mr. heashey : 

Int. 1. You have already been examined in the case of 
the American Bell Telephone Company against the People’s 
Telegraph and Telephone Company ¢ 

Ans. I have. 

Int. 2. That testimony has been stipnlated into this case 
and makes unnecessary any preliminary examination as to 
your position. Are youstill engaged in investigations con 
cerning the telephone and kindred matters / 

Ans. I aim. 

Int. 3. Have vou examined the instrument known as the 
Baxter instrument, made under the Baxter patents and used 

. by the defendants in this cause ¢ 
. Ans. I have. 

Int. 4. Will you explain the nature and mode of opera- 
tion of that instrument, and compare it with the instrument 
described in the Reis publications ¢ 

Ans. The transmitter of the Baxter instrument consists 
essentially of a diaphragm which is usually made of metal. 
On the back of it is suspended on pivots an iron arm = car- 
rying opposite to the center of the diaphragm a bolt with a 

; button of carbon or some carbonaceous material. This is 
nominally in electric contact with a small knob of platinum 
y attached to the center of adiaphragm. This iron bar hangs 
vertically. Opposite to the lower end of it is a’soft iron 
rod threaded with a screw thread, so that by turning it its 
distance from the iron bar can be adjusted. This iron rod 
is surrounded by a coil of wire which is nominally in the 
battery circuit, so that when the instrument is in operation 
the carbon button would be lightly pressed against the 
platinum knob in the magnetic action of this iron material. 
The connections are so made that the current of the battery, 
after passing through the diaphragm, the carbon button and 
hte magnet coil surrounding this “controlling magnet,” as 
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Mr. Baxter calls it in his patent, passes through the primary 
of a small induction coil such as is ordinarily used in other 
telephonic systems. The secondary or fine wire coil of this 
induction coil is connected with a line which passes to the 
distant receiver. The receiver consists of a“ U” shaped 
magnet of tine steel about a quarter of an inch in diameter, 
upon one pole of which is wound, first, a coil of fine copper 
wire, then, in the instrument before me, a coil of iron or 
steel, and tinally around this another coil of fine copper 
wire, the whole forming one continuous coil, which is con- 
nected with the line wire. A diaphragm of thin iron 1s 
placed in such a manner that one edge rests upon one pole 
of the magnet, while the center of the diaphragm is oppo- 
site and near to that pole of the magnet which is surrounded 
by the coil. 

I understand the operation of the instrument to be as fol- 
lows: When articulate speech is uttered in front of the 
transmitter diaphragm, the diaphragm is put in vibration at 
the point of loose contact between the platinum button on 
the center of this diaphragm and the carbon button on the 
suspended iron rod, slight motions result which lead to 
changes in the intensity of the primary cireuit. These 
changes in the intensity of the primary current produce 
electric pulses or waves in the secondary coil of the indue- 
tion coil, which are communicated through the line to the 
coils of the receiving instrument, and produce in the dia- 
phragm of the receiving instrnment oscillations sufficiently 
similar to the vibrations of the transmitter diaphragm to 
permit the recognition of words spoken at the transmitter. 

The operation at the transmitter diaphragm is precisely 
of the same character as that at the loose contact of the va- 
rious forms of the Reis apparatus, the only difference, in 
my opinion, being that a piece of carbon is substituted for 
one of the pieces of metal which Reis was accustomed to 
Use, 

Int. 5. Was carbon now used in these instruments and in 
general electrical contrivances, known at the time of the 
Reis publications / 
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Ans. It was known, and. to a small extent used in labora 
tory experiments upon the electric lights, but was not com- 
monly emploved nor easily obtainable by a person in Mr. 
Reis’s position. 

Int. 6. Will you state wherein this instrument, the Baxter 
transmitter and receiver, are different either in construction 
or mode of operation from the instruments and process 
deseribed by Bell in the fifth claim of his patent of 1S76, 
and whether the instrument and process described in that 
patent are embodied in the defendants’ instrument / 

Ans. In the Baxter instrument there is no resemblance 
whatever to the transmitter described in the patent of Mr. 
Bell referred to; the only transmitter described in that 
patent is a so-called magneto transmitter in which the pulses 
there effected in the transmission of speech are produced 
by the oscillation of an iron armature in front of the poles 
of the electro-magnet. 

The method of operation of this transmitter is not entirely 
different because the oscillations or changes of the intensity 
produced in the primary current result not from the intro- 
duction of the electro motive power caused by the vibra- 
tions of the diaphragm, but result from changes in the 
Intimaey of contact at a loose joint. 

The receiving instrument undoubtedly embodies the same 
principle as the instrument described for the reception of 
musical sounds in that patent, musical or vocal sounds in 
that patent; but in a very much improved form, having in 
place of a membrane with diaphragm attached, a metallie 


) 


diaphragm, and having special improvements in’ the coil 
surrounding the magnet pole, which make the instruments 
more effective. It also uses a permanent magnet instead of 
the electro-magnet described in that patent. 

Int. 7. In the Bell apparatus described in the patent No. 
174,465, has the voltaic current any other function than 
that of magnetizing the electro-magnet / 

Ans. | think not; because it was very soon discovered 
that it might be dispensed with by using permanent mag- 


nets in place of the electro-magnet. 
Al6 
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Int. 8. Do vou consider the defendants’ transmitter to 
be an infringement of the transmitting instrument In the 
Bell patent ‘ 

Objected to by Mr. Dickerson, counsel for complain- 
aut, as improper question and as being a question 
oft law. 

(Juestion withdrawn. 

Int. 9 Do vou consider the undulatory currents deseribed 
by Bell in lis patent ot LST, necessary for the Cransiiis- 
sion of speech 

Ans. [do not. [ know that it is possible to produce on 
the electric cireuit by suitable mechanism, a series of makes 
and breaks so that an ordinary receiving telephone in the 
ejrenit will utter articulate words to the ear of an auditor: 
and if this is possible, | see no reason why, if a telephone 
transmitter, in the ordinary sense of the word, should be con- 
structed in sucha manner that it wonld produce in the 
electric circuit a similar series of makes and breaks. the 
telephone receiver at the other end would not reproduce 
the words spoken at the transmitter. 


int. 10. Have vou made or been present at expermments 


” 


made for the purpose of demonstrating the fact that words 


smnutted to the receiver bv means of such mechan- 
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ism, Where the current is manifestly made and broken / 

Ans. [ have been present at such experiments made by 
others. have assisted in) them. and have heard words thus 
produced. [ am at present engayed in connection with nV 
colleague. Professor Brackett, in a series of experiments 
directed to the same object, but planned in a different way. 

Int. Ll. Can vou state about what length of time will 
be required for the completion of those experiments in 
which you are now engaged / 

Ans. It is never possible to state with certainty how long 
a new experiment will take in its completion, but I should 
think as things now appear, L would probably he able to 
complete them and reach a satisfactory result within a 
month. I will add, we are not able to prosecute the expert- 


ments as rapidly as We would like. because ot our ehgage- 
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that purpose. 


Int. 12. You have stated that the defendants’ trans 
Initter operates 1h sibbstantialliv the suaine ) ‘Tas R 


transmitter, and belongs to the same class. ( 
present state whether he statement iy ile Ly Reis. [ 
current was made anid broken Oy the mover ‘tits 
diaphragm in accordance with the vibrations of 
during the transtiission ot speech, is a COPrPreCT stil 
the actual mode of operation g 

Ans. | meant by placing the defendants’ transin 
the same class with the Reis instrument, that its 
pended entirely upon the effect of the loose cents 
the defendant in his patent deseribes, “an unstable co 
between conductors. [t is ut preset a question 
among authorities whether, when the Reis instria 
successfully used for the transmission of speech, that tli 
action is really an entire breaking of the circuit o1 
In the present state of the art, | do not think it poss 
pronounce Reis’s description of the action to be eithi 
solutely correct or Ineorrect. 

[ might sav, that at the time he wrote, the question of 
possible distinction between making and Lyi ikine y a Teh 
contact, or any variation of the resistance without absolut 
breaking, had never been raised ; and probably he did not 
consider the question iniportant for hiss Purpose 

Int. Ls. If speech Is actually transmitted by the iteis 
struments as described in his publications, are the operation 


and method, whether the current be actually broken in so 


minute degree, the same in the defendants’ transmitter, ald 
in the transmitters in modern use / 

Ans. The action of the Reis transmitter, when it trans 
mits speech, Is in 1h Opinion unquestionably the sadlliec as 
that.of any other modern transmitter. There is no ground “ 
for any distinction between their operation except that thi 
modern transmitters by the use of carb mi. are able to dothe 
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thing more easily and certainly, and by easily, | mean they 
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require less care in their adjustment, and the adjustment 
once obtained remains perfect for a much longer period. 

In my opinion, the modern transmitter is amere Improve- 
ment on the Reis transmitter. The question as to the pre- 

{ cise nature of the operation at this loose contact is, as I have 
said before, a matter still under debate and it is questionable 
whether or not Reis’s description of the operation of his 
instrument is to be regarded as correct or inaccurate, though 
undoubtedly a very considerable number of scientific men 
at the present day consider it inaccurate. 

Int. 14. In the patent of Baxter, No. 277,198, he says: 
* The object of my invention is to provide means whereby 
the limit of variation in the strength of a voltaic current 
may be greater than at present. This refers to the un- 
dulatory current used for generating a current for the trans- 
mission of speech telephonically, and which, as is well 
known, is the result of a variation gradual in its nature 
from strong to weak and «vice versa.” In your opinion, 
what did he mean by this statement / 

Ans. I think that he simply adopted the view which has 
been promulgated by Mr. Belland by certain scientific experts 

who had testified in support of the Bell patents in certain 
cases that came to a hearing before, and that his statement 
is not to be taken as conclusive with respect to the real ac- 
tion of his transmitter, which obviously, of whatever nature 
this action may be, is the same as that of the Reis and all 
other microphonie transmitters. _ 

Int. 15. You are now shown the book of inventions pub- 
lished at Liepsic and Berlin in German in 1865, and referred 
to page 347. | 

Ilave you ever seen that publication before / 

Ans. I do not know that I have; I do not think I have. 

Int. 16. Can you read German / 

Ans. I ean. 

Int. 17. Have you read the article entitled ‘‘ Telephony,” 
on that page and the following / 

Ans. I have. 

Int. 18. Do the drawings on page 348 compare with the 
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drawings of the Reis cubieal box transmitter and the knit- 
ting needle receiver with those you have seen in other pub- 
ications and in the course of this case / 

Ans. They are practically identical, though I think made 
from different blocks. I think the cut is made from a dif- 
ferent block from any other that I have seen before. 

Further taking of testimony was then adjourned 
to Saturday, December 17th, 1885, at the same place. 
(. N. Witnrams, 


Special Examiner. 


72f Broap SrrEEr. NEWARK, N. ¢.. 
January 17. 1SS85—11 a. m. 


Testimony resumed. 


Professor Charles A. Young presents himself for 
ceross-exaniination. 


Cross-erdnid ned hy Mr. Dickerson . 

X-Int. 1. Isn’t it true that there is a clear distinetion be- 
tween two telephones for the purpose of transmitting sounds 
which are generated in the air at the transmitter, in one of 
which the electric enrrent is broken at each complete air 
vibration, and in the other one of which the electric current 

‘is never broken during the transmission, but is maintained 
In constant continuity / 

Ans. Ordinarily there is such a distinction. A distine- 
tion may also be drawn between a telephone in which there 
is no break of the continuity of the current during the 
transmission and another class of telephones in which sueh 
breaks may and do occur more or less frequently. 

X-Int. 2. I request you now to answer the questions that 
I put, and not go on to the discussion of something not 
asked about. IT now ask you this question: Isn't it also 
true that in a telephone in which the continuity of the eur- 
rent Is preserved, articulate speech may be transmitted, and 
that ina telephone in whieh the current is broken at each 
Al? 
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complete air vibration, articulate speech is necessarily de- 
stroyed ¢ 

Ans. It is true that in telephones in which the circuit is 
maintained unbroken, articulate speech may be transmitted. - 
[ do not know of any evidence that in a telephone in which 
the cireuit is broken more or less completely at every air 
vibration, speech cannot be transmitted. 

X-Int. 3. Do you believe it to be true, and if so, state the 
fact within your knowledge which justifies that belief, that 
a telephone in which, when the sound is made by the 
speaker at the transmitter, the current is actually broken at 
each complete vibration, speech can be transmitted by 
that instrument / 

Ans. I may guard my answer a little carefully. [do not 
know any telephone in which it is certain that the current 
circuit is completely broken at the transmitter at each vibra- 
tion of the air, but my reason for believing that if such a 
telephone transmitter existed speech might be transmitted 
by it, rests upon the facet which [I have myself observed, 
that articulate sounds can be reproduced in the telephone 
receiver by a series of separate makes and breaks produced 
ina circuit by means of a suitable apparatus, as detailed in 
the experiment referred to In my examination. 

X-Int. +. Do you believe it to be true that any telephone 
exists in which, if, when the speaker speaks to the trans- 
mitter, the circuit is absolutely broken at each complete air 
vibration, speech can be transmitted by that instrument / 

Aus. I do not know enough about the electrical action of 
loose contact pieces to assert that in any telephone trans- 
mitter now existing the circuit is or is not broken at each 
vibration of the air, during the transmission of articulate 
speech. 

X-Int. 5. [ assume the existence of a transmitter such as 
Reis’s, and I assume for the purpose of the question, that 
the contact is actually broken and the electrical current. ac- 
tually interrupted at each vibration, as described by Reis. 
Now, with that assuinption, do you know enough about the 
laws that govern the transmission of articulate speech to 
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say whether articulate speech could be practically transmit- 
ted under those circumstances / 

Ans. I certainly am not prepared to say that it could not. 

X-Int. 6. Do you believe that it could, or do vou wish 
the Court to understand that you believe that it could 

Ans. I wish the Court to understand that in IV Opinion, 
that isa question not vet thoroughly settled. 

X-Int. 7. Have you no opinion about it. To am not 
asking whether it is settled in other people's mind, and if 
you have an opinion about it, Task vou to give it. 

Ans. My opinion is simply this: that it is not vet settled, 
and [am not satistied that speech may not be transmitted 
even when there is'd complete interruption of the current 
at each vibration, and by means of that interruption of the 
current; but, of course I know, as every one knows, that if, 
at the time of the interruption, the loose contact piece 
jumps to any considerable height above the membrane, then 
the transmission of speech is interfered with. 

X-Int. 8. Supposing the interruption of the current at 
each air vibration to be exactly such as described in Reis’s 
publications, so that at each pir vibration the battery cur- 
rent is let off and let on to the receiver; don't you know 
as well as you know anything about the subject, that would 
be entirely destructive of the transmission of articulate 
speech, if one were speaking to the transmitter at that time ¢ 

Ans. The limitation of the question by the introduction 
of the words “as described by Reis.” and imposing upon 
the words that sense in which the words would be now used 
in distinguishing between makes and breaks of the current, 
and the increase and diminution of its strength, catises a 
little difficulty in answering it definitely. It is my beliet 
that the variation in the strength of the current during the 
air vibration may go from the full current strength to ab- 
solute zero without interfering with the transmission of 
speech. 

X-Int. 9 I have no doubt of that because it does that in 
Bell’s magneto telephone, and therefore. [will try again. 
TL now ask you whether, if it be true, no matter what. in- 
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terpretation is put upon Reis’s language, that the current is 
actually broken at each rarefaction and condensation of the 
air produced by speaking to the transmitter, articulate 
speech can be practically transmitted under those cireum- 
strances, in your belief 

Ans. If in the use of the transmitter of the Reis type, in 
the direct circuit, that is without an induction coil, the 
strength of the current ever does fall to zero, it must imply 
a complete break of the cireuit, and it is my behef that 
while, perhaps, this falling of the current to zero may 
not actually oecur at every rarefaction and condensation, the 
breaks producing such a fall to zero may recur very 
frequently during the actual transmission of speech, and 
may be finished in that transmitter. 


Int. 10. I have not asked you to explain any theories 


about the connection between the breaking of a circuit and 
the zero of the current. The question I ask is, supposing 
the current to be absolutely broken at each air vibration 
produced by speaking to the transmitter of Reis, so that 
there is no current on the receiver during that rupture, isn’t 
it perfectly certain to your mind that such a state of things 
is entirely destructive of the transmission practically of ar- 
ticulate speech / 

Ans. Since the intensity of the vibrations in articulate 
speech varies very greatly, it would, of course, not answer, 
that there should be a complete rupture of the cireuit at all 
of the vibrations, but only ruptures corresponding to the 
more intense vibrations ; otherwise, there would be no shad- 
ing, if IT may use the expression, in the intensity of the 
pulses received at the receiver; but I believe that if those 
breaks should be by the action of the transmitter properly 
spaced as to length and time thereof upon a line of any con- 
siderable length, the self-induction of that line would pro- 
duce the requisite shading, and the articulation would be 
more intelligible. 

X-Int. 11. Do you mean by all this to say that Reis’s 
transmitter is an apparatus in which spacing is provided 
for in the transmitter, so that the cireuit may be broken 


7 
-<* 


Al& 


DEPOSITION OF CHARLES A. YOUNG. 


absolutely under proper spaces when that instrument is 
used / 

Ans. Certainly ; especially if it is moditied by putting a 
bit of carbon at the contact point, under which cireumstan- 
ces it talks as well as any transmitter. 

X-Int. 12. Does it talk as well as transmitters in) which 
the current Is not broken, if there is an actual rupture at 
each vibration in the current / 

Ans. What IT mean to say is simply that the Reis .trans- 
mutter talks nearly as well as any form of loose contact 
transmitter when carbon is used instead of platinum. I de 
hot, of course, mean to say that platinum is as good a mate: 
real as carbon. and | do not know 11) loose contact transmit: 
ters Just how often the breaking of the circuit occurs, or to 
What extent it goes. I have testified already that there is a 
question not settled in my mind, nor, so far as [ know, in 
the judgment of electricians, as to the precise manner in 
Which the strength of the current is increased and decreased, 
or made and broken at the loose contact joint in the carbon 
transmitter. 

X-Int. 13. Domwt you know it to be true that when the 
current in the microphone transmitter is actually broken 
and re-closed, it is followed by a violent concussion in. the 
receiver which the ear perceives instantly ¢ 

Ans. Usually this is the case, but I do not think it is al- 
ways, provided the making and breaking is managed with 
sufficient gradualness. 

X-Int. 14. Have you yet been able to manage your voice 
with sufficient gradualness to break the electric current ina 
microphone transmitter and reform. it in the act of speak- 
ing, so that the receiver did not experience a concussion 
which was disagreeable to the ear, and if so, just deseribe 
how you managed your voice, in order that the experiment 
may be tried and verified 4 

Ans. My statement related not to the making and break- 
ing of the microphonic cireuit by the voice, but by an ap- 
paratus by which the alteration could be very gradually 
performed. It is unquestionably very difficult to break 
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the circuit completely by any such means Without giving a 
shock to the receiver, but it can be done. | 

X-Int. 15. Now,as you know, I was not asking you about | ! 
machines by which the current could be so gradually dimin- 
ished and increased as not to shock the receiver. [ was ask- 
ing you about the transmitter to which the human voice 
was speaking, and [ repeat. the question with that explana- 
tion. lave you ever been able to so manage your voice, or i 
have you seen anybody else who was able to so manage his 
voice, as that the electric current was actually broken and 
remade by the act of speech without transmitting a shock 
to the receiver? If you say that vou have, explain low it 
is done, in order that the experiment may be repeated and 
verified / 

Ans. If I were to answer captiously, I should say that in 
the judgment of numerous electricians ordinary speech: at 
the microphone transmitter produces precisely this effect, 
but I think this is asserting more than we are entitled to as- 
sert in the present state of electrical knowledge. When 
the voice is raised loud enough to make the breaks palpable 
and evident and unquestionable, so that there is no possi- 
bility of discussion as to whether the circuit is made and 
broken, then with the ordinary microphone transmitter, a> 


everybody knows, articulation is lost. 

X-Int. 16. And is not articulation lost in consequence ot | fh 
the fact that the electric current is made and broken by the | 
abnormal action of the transmitter / ~* 

Ans. I should say that the loss of articulation Was not 
due to the making and breaking as such, but to the fact 
that when the irritation of the loose contact pieces become 
so violent, the makes and breaks no longer properly corres- 
pond to the vibrations of the diaphragm, and besides, the 
extra currents introduced by the self-induction of the ap- 
paratus come in to complicate the matter. 

X-Int. 17. Then you mean to say, do you, that when the 
whole battery power is left off and the diaphragm recoils, 
and then the whole battery power is instantly let on again, 
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that act does not produce a violent concussion in the re- 
ceiver, irrespective of any other condition whatever / | 

Ans. I don’t think that I have said anything of the kind. 
It depends partly upon how long the battery power con- 
tinues cut off. IT should remark further, that the supposi- 
tion that such a change can be instantly effected is impos 
sible. 

X-Int. 1s. [agree that no cause and effeet are instantan- 
eous ina certain sense. [ used the term as it is used in 
electrical science generally and commonly. IT will try to be 
more careful hereafter and not excite lypercriticism. Do 
you know of any way, in which the current can be broken 
and remade in the speaking telephone transmitter either by 
the voice or by striking the diaphragm with a pencil, or 
any other way, in which there is not a shock transmitted to 
the receiver when the battery is in connection, whether you 
call it instantaneous, or have some more refined expression 
for the time occupied in performing the act 

Ans. I am not conscious of any hypercritic¢ism in re- 
ferring to the limitation “instantly,” because the times 
occupied by the variations of the strength of the elegtric 
current under the circumstances of telephonic transmission 
are usually very sensible quantities as compared with the 
duration of sound vibrations and cannot be ignored. In an 
ordinary speaking telephone [ do not know of any method 
by which the current can be made and broken, the makes 
and breaks being of such an extent that vou would acknow!l- 
edge them to be makes and breaks, without destroying 
articulation. 

X-Int. 19. Do you know of any way in which it could 
be done. when the makes and breaks are such as that the 
current ceases to flow during the break ¢ 

Ans. I think that in ordinary telephonic transmission of 
speech, as I have said before, that at certain periods in the 
more intense vibrations the current may and often does 
actually cease to flow in microphonic transmitters just as it 
does in magneto transmitters. 

X-Int. 20. Do you know of any way in which it can be 
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done if the battery current is withdrawn from the receiver 
and let on again so that the magnetism of the receiving 
niagnet has ceased / 

Ans. As I said before, I think that in the most intense of 
the vibrations of a transmitted word this very thing is re- 
quired to oceur, and often does occur, without interfering 
with articulation and, in fact, not only without interfering 
with articulation but giving it its maximum of intensity. 

X-Int. 21. Then it is your opinion after all, that the enr- 
rent in the microphone transmitter is actually broken, so 
that the magnetism is discharged from the receiving magnet 
without producing any injurious effect upon speech? Isn't 
that the effect of your last answer / 

Ans. Certainly: I think this is the case at certain points 
of the articulate word where the vibration is most intense, 
or at least it may be the case without damage to articula- 
tion. I donot think that in the case of this cessation of 
the current the magnetism of the receiver is entirely dis- 
charged, as that would require some time. 

X-Int. 22. What do you mean by the expression, ‘ta loose 
contact 4 Give a definition for it. [low much pressure 
tniakes it a close contact, and how little a loose contact / 

Ans. A loose contact is a loose expression. IT mean, a 
joint where two conductors touch each other, one of them 
being supported in such a way that a comparatively slight 
shoek will cause their separation. I. say, comparatively 
slight, because the question whether a contact is to be consid- 
ered as loose or tight would depend upon the nature of the 
disturbances that are expected to act upon it. 

X-Int. 23. Giving the case of a three quarter pound 
weight of carbon about two and a half inches square, rest- 
ing on a corresponding block with joint horizontal, do you 
call that a loose contact when the problem is to speak to the 
upper block from the mouth vertically above it ¢ 

Ans. I suppose that would be so considered in electrical] 
apparatus. At any rate, the jar produced by sound vibra- 
tions in the air causes a sensible disturbance of the electrical 


relation at the surface of contact. 
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X-Int. 24. And do you suppose that speaking to that 
block under those conditions causes it to be lifted away 
from the lower block to that extent that the electric current 
ceases to flow / | 

Ans. Probably not in this case, unless the voice is very 


loud. | 
X-Int. 25. Aid you think tf you spoke loudly to it, it 
cn P ‘ P e 
would lift itself, so far away as that the electric current 


would cease to flow, do you ¢ 

Ans. It is possible to speak so loundly as to make the re- 
ceiver squall or roar in the manner which you consider is 
produced by making and breaking in the Blake transmitter. 

X-Int. 26. I read to you from the testimoney of your 
associate expert, Sylvanus P. Thompson: * I held, and still 
hold, that all that pressure can do at a so-called microphonie 
contact, is to increase or diminish the number of particles 
of the other surface, and that, therefore, it is strietly true 
to say that the effect ot talking toa microphonie or low se 
contact, Is to open or close the circuit more or less.” 

Is that the same that you mean when you talk about 
breaking the cirenit in a microphonie contact, or is it some- 
thing else ¢ 

Ans. I think the theory of microphonie action suggested 
by Mr. Thompson is a very probable one—perhaps the most 
probable of any—but [I do not undertake to say that [am 
certain of its correctness as against that of some rival theories. 

X-Int. 27. Then if that be the true explanation, the cur- 
rent is flowing constantly through the joint, but its strength 
is felt by diminishing or increasing the number of points of 
contact through which it flows, and thereby creating a re- 
sistance because of the diminished size of the conductor : 
isn't that so / 

Ans. On that hypothesis, yes, sir; as I understand it. 

X-Int. 28. Now describe the mechanical apparatus, in 
order that it may be made if desirable, whose action gives 
you the foundation on which you have been swearing, that 
possibly a speaking telephone can be made in which the 
current is actually broken 4 
Aly 
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Ans. I preface my answer by saying that I have not as- 


serted that a speaking telephone can be made which will 
operate by making and breaking the circuit, so that the 
inakes and breaks would be admitted to be such by the 
counsel upon the opposite side. The apparatus which satis- 
ties me that articulate speech may possibly be transmitted by 
makes and breaks produced by a transmitter, consists of a 
telephonic receiver of Mr. MacDonough’s form in a tele- 
graphi¢ circuit, containing one cell Leclance battery and a 
brass wheel about three feet in diameter, upon the cireum- 
ference of which presses a spring, the whole being so ar- 
ranged so that the circuit is complete through the wheel 
and the spring and the receiver with the interposition of 
resistance backs by which the resistance can be suitably felt. 
Qn the circumference of this wheel are cut a number of 
notches of varying depth and size, spaced and depthed ac- 
cording to the indications of a phonographic record. Upon 
turning with suitable velocity the word which has been cut 
upon the circumference of the wheel is distinctly heard in 
the receiver. The cuts upon the wheel are—many of them 
at least—of such a width and depth that there can be no 
possible question that the circuit is broken as the spring 
passes them, and that the articulation heard in the receiver 
is dependent upon the * pulsatory currents,” to use Mr. 
Bell’s expression, which are produced. 

X-Int. 20. Is there more than one set of notches in the 
series, or are there more than one set which co-operate with 
the other in performing the usual result ? ° 

Ans. In this apparatus of Mr. Mac Donough’s, if [ under- 
stand the question, only one series of notches is cut upon 
the wheel. Some of the notches are, of course, very shal- 
low, some are deeper, and they are spaced according to the 
indications from the phonographic record from which they 
were made. | 

X-Int. 30. In the apparatus that you are working with, 
is there more than one set of notches employed 4 

Ans. We have not yet completed our apparatus far 
enough to get quite to this point. We propose to make 
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provision by which we can use more than one set of notches 
for experimental purposes, if we think it necessary or de- 
sirable. 

X-Int. 31. When you use more than one set of notches, 
the plan is to have the curfent flowing through one portion 
of the cireuit while it is interrupted in the other ¢ 

Ans. By no means. Our plans, however, are not suth- 
ciently formed to warrant any further statement than that 
we mean to try and tind out what apparatus will answer 
best. Only we feel very contident from what we have seen 
so far that we shall be able to produce a word by means of 
breaks and makes of the electric circuit, as Mr. Mac Donough 
has succeeded in ajneady. 

X-Int. 32. In the MacDonough apparatus, or in yours, 
considered as a telephone, when one desired to communi- 
cate toa friend he would first speak to a phonograph and 
obtain the indications on the tinfoil; he would then file up 
the notches in his wheel to correspond, and would then put 
it in circuit and turn the crank, and by that means send the 
message Which he desired to communicate. Isn't that the 
mode of operation proposed in this new kind of telephone, 
provided it is put to practical use / 

Ans. The apparatus of Mr. MacDonough, and the same 
is true of our own, Was not proposed as an apparatus to be 
put to practical use in the transmission of speech, but as a 
scientific apparatus to settle the scientific question whether 
or not speech could be produced in a telephonic receiver by 
separate electrical impulses—that is, by makes and breaks— 
in the ordinary acceptation of the term. 

X-Int. 33. And did you suppose it was of the least con- 
sequence in this case whether that were true or not / 

Ans. It seems to me a very fundamental question in the 
ease, Whether, as claimed by the opposing counsel, speech 
can be transmitted only by the maintenance of a continuous 
current with variations in the makes and breaks ; or whether 
it can be transmitted by separate electric impulses. That, 


however, is a question for the court to decide. 


X-Int. 34. In respect to the Baxter receiver, don't you 
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tind that the receiver in the Bell patent of 1876, Figure 7, 
has one end of the horse-shoe magnet connected to the 
armature, and the other end opposite to the armature just 
as it is in the Baxter receiver, so that the armature 1s 
itself magnetized / 

Ans. Yes, sir. 

X-Int. 35. And don’t you tind that the armature in the 
Baxter machine which, instead of being attached to the dia- 
phragm, is itself the diaphragm by being made of iron, is 
the same thing as shown in Bell’s second patent of IST7, in 
that respect ‘ 

Ans. In what respect / 

X-Int. 36. In respect of armature and diaphragm to- 
vether / 

Ans. It has both armature and: diaphragm together, and 
is magnetised by the action of the leg of the magnet with 
which it is in connection. 

X-Int. 37. And do you mean to say that the interposing 
of asheet of metal in the coil of the electro-magnet in the 
Baxter machine was either itself a new way to make an 
eleetro-magnet, or that it produced any new mode of oper- 
ation in the telephone / 

Ans. I think I said nothing as to its action bevond this, 
that the coil of thin iron wire or sheet iron,(for he deseribes 
both forms.) was intended to produce a more powerful mag- 
netic action upon the diaphragm than would be produced 
by the ordinary central magnetic pulses alone; [ have not 
experimented with the apparatus sufticiently to say how 
pertect the contrivance is. 

[might add, I suppose it was his idea that it would 
enable him to produce a somewhat more powerful current 
than would be of any use in the ordinary telephone ; as that 
seems to be his mode both in lis transmitter and receiver. 

X-Int. 38. Do you think that vou know anything more 
about what Baxter means than what he wrote in his patent, 
and if so, where did you get your information / 

Ans. [ got it from reading the patent. 


X-int. 3 


4%. And by reading his patent, don’t you think 
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that he meant to use the undulatory current for the trans- 
mission of speech telephonically, and which, ‘as is’ well 
known is the result of a variation gradual in its nature from 
strong to weak and rice versa t” 

Ans. [do not think that he meant to draw any distine- 
tion between his transmitter and other microphoniec tele- 
phone transmitters ; and that in his description of the action, 
as I said before, he adopted the view which has been prom- 
ulgated by Mr. Bell and other scientific persons. 

X-Int. 40. You don't think that he was intending to in- 
vent, or that he thought he had invented, any new mode of 
operation, or machine by which he was to perform the re- 
sult by means of circuit breaking as distinguished from a 
continuous current, do you ¢ 

Ans. I do not see any evidence in the language used in 
his patent that he himself considered his instrument to be 
free from infringement of Mr. Bell?’s patent on the ground 
that it was a circuit breaker, and did not employ continuous 
currents. 


Lee-d i rect erdmniendtion hi Vr. hveashe Ye 


Re-direct Int. 1. In your last answer do you refer to the 
actual mode of operation of the Baxter instrument, or only 
to the view of it expressed by the patentee in the language 
of the patent ¢ | | 

Ans. Only the latter. 

Re-direect Int. 2. Do you intend to modify in any way 
your opinion already expressed, that the instrument does, 
in fact, work on the same principle as the ordinary micro- 
phonic transmitters in common use 4 

Ans. Certainly not. 

Re-direct Int. 3. If the Blake transmitter and the ordi- 
hary microphone transmitters are in point of fact circuit 
breakers, is the Baxter transmitter also one / 

Ans. Unquestionably. 


Pe-¢ POSS hy Mr. Dd ry epson 7 


Re-Cross Int. 1. Does not Baxter in his patent provide 
AW 
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means and patent them, for the purpose of preventing his 
machine operating as a circuit breaker under circumstances 
where other machines would be likely to break the circuit ? 
Ans. He patents an arrangement for increasing the press- 
ure of the carbon button upon the platinum point roughly 
in proportion to the strength of the current which is used 
so that a wider than usual excussion of the platinum point 

ean be produced by speech before the circuit is broken. 
Adjourned to Saturday, January 24th., at the same 

hour and place. 
Corra N. Wittiams, 
Notary Public. 
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Cyrus F. Brackett, a witness produced on behalf 
defendants, being duly sworn, testifies as follows: 


Keamined hy Mr. hreashey . 

Int. 1. Are you the witness already examined in the case of 
the American Bell Telephone Company against the Molecu- 
lar Telephone Company of New York, which testimony 
has been stipulated in these cases / 

Ans. I am. 

Int. 2. Have you examined the instrument known as the 
Baxter instrument, made under the Baxter patents, and used 
by the defendants in these cases / 


Ans. I have. 

Int. 8. Will you explain the nature and mode of opera- 
tion of that instrument, and compare it with the instrument 
described in the Reis publications ¢ 
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Ans. [ will. It is an instrument belonging to the gen- 
eral class of loose contact transmitters. It consists essen- 
tially of the following parts: Of an iron or other metallic 
diaphragm arranged in front of a mouth-piece so constructed 
as to make it easily accessible to sound waves, and carrying 
at its center a sinall metallic point. Directly above, and in 
general parallel with the diaphragm, is a hinged lever, 
which, in its central portion directly above the metallic 
point referred to, carries a carbon button adjustable with 
nuts and screws. The lever is either itself composed of 
magnetizable material or carries at its end such material so 
fastened and arranged that it is movable in front of the 
pole of the electro-magnet. This magnet is constituted such 
by being placed as a core in the center of a wire helix which 
wire helix may be joined up in ecireuit of the primary bat- 
tery. This primary helix may be surrounded, and in’ prac- 
tice, I understand, is generally surrounded by a fine wire 
helix which constitutes a part of the telephone circuit. ihe 
mode of operation is as follows: The instrument being sct 
up, it is so adjusted that when quiet, slight contact occurs 
between the earbon button and the metallic — point 
attracted to the diaphragm, and these both form a part of 
the primary battery cireuit, which cireuit also, as above 
said, embraces, the primary coil of the helix. When a 
sound is uttered, so as to displace the diaphragm, the metal. 
lic point is thereby caused to press with varying degrees of 
force in accordance with the intensity of the sound upon 
the carbon button. If the pressure be greater, more inti- 
mate contact is thereby produced, the resistance of the pri- 
mary battery cireuit is diminished, and the iron core con- 
stituting the electroanagnet has its magnetic moment in- 
creased ; an increased attraction is exerted upon the end of 
the lever, by which the lever is caused to move toward the 
electro-magnet, and thus increase the pressure between the 
point and the carbon button. The object of this device is 
to prevent the button point from too readily parting com- 
pany, or the distance between them might become too great, 
so as to interrupt the transmission of speech. 


EVIDENCE FOR DEFENDANTS. 


The description of the construction and operation of this 
instrument is, of course, confined to the transmitter. 

The effective current on the telephonic line is produced 
by the induction set up between the two helices described. 

Int. +. Will you answer the latter part of the question, 
which refers to the Reis instruments 4 

Ans. [ understand the action of the instrument to be es- 
sentially that of the Reis and other instruments employing 
loose contact, and it differs only in this respect, that instead 
of the cireuit being entirely metallic, carbon has been intre- 
duced where the metallic point or lever in Reis’s was by 
him employed, and that thereby an adjustment such as is re- 
quired for the continuous transmission of speech is more 
easily secured. 

Int. 5. Was the species of carbon now in general use in 
electrical contrivance known and easily obtainable at the 
date of Reis’ publications / 

Ans. In general, [ should answer yes; but not known as 
a material snited to be employed as the contact pieces in 
telephonic apparatus. Gas coke was employed, which is 
essentially of the same character as now employed in the 
construction of the well-known Bunsen battery. 

Int. 6. Will you state wherein the instrument known as 
the Baxter transmitter and receiver are different in con- 
struction or mode of operation from the instrument and the 
process described by Bell in the fifth claim of the patent of 
[S763 and whether the method and apparatus described in 
that patent are embodied in the defendants’ instruments / 

Ans. The transmitter described and shown in the Baxter 
patent is essentially and entirely different from that shown 
and described in the Bell patent alluded to. An apparatus 
such as is shown by Bell, if operated as a telephone, would 
do so by varying the current upon the line and producing 
momentary currents upon the line by magnetic induction. 
The one shown by Baxter and described by him will cause 
variations in the current by causing variations in the resist- 


ance at the loose contact embraced in a batterv cireuit. 
The one employs a battery; the other does not—or, at 
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least, need not, and in case it does, the use of the battery 
depends upon entirely different principles in the two instru- 
ments. The receiver described and shown by Baxter I re- 
gard as essentially the same in principle as the one shown 
by Reis. In proof of this view, it may be remarked that 
both eontain Inagnets ; both contain movable Hlasses Capa- 
ble of magnetie induction, and both contain an expanding 
surface designed to set the air in vibration when their re- 
spective magnets vary their magnetic moment. 

, Supposing the Bell instrument to be employed as a tele- 
phonic apparatus it also would be in’ substantial accordance 
with the Reis apparatus—I mean when used as a receiver. 

Int. 7. In the-Bell apparatus described in’ Patent No. 
174.465, has the voltaic current any other function than 
that of magnetizing the electro-magnet ¢ 

A. It has not. 

Int. Ss. Do you consider the undulatory current described 
by Bell in that patent necessary for the transmission of 
speech / 

Ans. I do not. 

Int. 9 Hlave you made or been present at experiments 
made for the purpose of demonstrating the fact that words 
can be transmitted with the receiver of a telephonic appa- 
ratus by means of such mechanism as would produce actual 
makes and breaks of the current / 

A. I have. 

Int. 10. Are you now engaged in connection with Pro- 
fessor Young in preparation for experiments directed to the 
sale object 4 

Ans. We have such experiments under way. 

Int. 11. Are you making those experiments at the request 
of counsel for the defendants in these cases, and for the pur- 
pose of having them put in evidence if they shall prove 
snecesstul / 

Ans. We are making them for that object. 

Int. 12. If speech is actually transmitted by Reis’s in- 
strument as deseribed in the publications of and concerning 


him—TI mean, supposing it is—are the operation and meth- 
A2I 
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od, whether the current be actually broken in some minute 
degree or not, the same in the defendants’ transmitter and 
in the transmitters in modern use known as microphonic 
transmitters / 

Ans. They are essentially the same. 

Int. 13. Is there, in your opinion, any ground for dis- 
tinction between the operation of the modern microphonic 
transmitters and the Reis instrument, except that the mod- 
ern transmitter, by the use of carbon, is able to do the thing 
more easily and certainly and with readier adjustment 4 

Ans. There is no ground for any other distinction ; it 
rests wholly in the use of carbon. 

Int. 14. Do you regard the question as to the precise na- 
ture of the operation at the loose contact in the ordinary 
transmitter as one settled scientifically at this time ¢ 

Ans. Ido not. There is considerable doubt and a good 
deal of discussion as to the precise operation. 

Int. 15. Are your experiments now going on directed to 
the solution of the question which vou thus consider. in 
doubt / 

Ans. They are in part; that question is involved. 

Int. 16. You are now shown the book of inventions 
marked exhibit Volume 2, Das buch der Ertindungen, on the 
part of the defendants, and referred to page 547. Have 
you ever seen that publication before 4 

Ans. Beginning at the middle? Yes, I recognize it at 
once. [have never seen it in this form. I have seen the 
extract; [ presume it is the same; but I have not seen this 
book before. 

Int. 17. Will you look at the drawing on the following 
page of the Reis cubical box transmitter and the knitting 
needle receiver, and compare them with the drawings in the 
publications which have been heretofore offered in evidence 
and used in the course of these cases, and say whether they 
are identical or not, substantially 4 

Ans. They are substantially identical. 

Int. 18. Does that drawing represent a transmitter and 


receiver substantially the same in construction as those with 
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which your experiments have been made, and concerning 
which you have given testimony in these cases / 
Ans. It represents very accurately one form of the trans- 


mutters and receiver which are emploved. 


('ross-cramined hy Mr. Dickersou ° 

X-Int. 19. Do vou mean to say that the apparatus de- 
scribed in the Reis publications and the mode of operation 
which is there also described, was substantially the same as 
the apparatus described in the Baxter patents, and the mode 
ot operation there desertbed 4 

Ans. In the essential features, ves. In the Baxter appa 
ratus there is an addition which produced what he claims, 
and what may be called an automatic adjustment, by which 
it certainly seems evident that the current will be more 
fully under control. The operation of the transmitter is 
by loose contact, and hence by variation of the resistance as 
in the modern mifcrophonic transmitter. The magneto re- 
ceiver, In its general features, embodies the same principle 
as emploved by Reis and by Bell. 

X-Int. 20. As [understand the description of the Reis 
instrument, it describes a circuit breaker in which at each 
complete air vibration the circuit is actually broken. The 
Baxter specification uses this language: “ The object of 
any invention is to provide means whereby the limit of the 
variation in the strength of the voltaic current may be 
greater than at present. This refers to the undulatory cur- 
rent used for venerating a current for the transmission of 
speech telephonically, and this, as is well known, is the re- 
sult of a variation gradual in its nature from strong to weak, 
and wee versa,” Do you mean To say to the Court that 
those two descriptions are identical, or conveyed the same 
idea to a person versed in electricity / 

Ans. I do not mean to affirm that the question which I 
Was answering Was a question put to me as to the explana- 
tion which I would give and which does not refer to the 
explanation given by Reis or by Baxter. Undoubtedly 
their language, taken literally, conveys more than either of 
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them know ; certainly more than I would undertake to de- 
fend. 

X-Int. 21. Then, if I understand your last answer, you 
| are now telling the Court that Baxter's description isn’t true, 


and that his transmitter isn’t one in which the undulatory 


ee eee 


current is used and in which the contacts between the elect- 
rodes are intended to be maintained / 
Ans. I only mean to say that the description appears to 4 
me in both cases to be given in the sense with the current a" ’ 
language and current opinion, that for ordinary purposes it , 


is sufficiently accurate, but that as [ have replied to a direct 


4 


interrogatory, the whole question of microphonice transmis- 


sion is one still undecided as to its mode of operation. 
X-Int. 22. Your associate expert, Sylvanus P. Thompson, 
has testitied in these cases that microphonic transmission, 
as he understands it, results from the circumstance, that 
the opposite electrodes when subjected to varying pressure, 
rupture the current through a portion of the opposing 
surfaces, and leave it flowing through other portions so 
that the current is continuous. Your associate, Professor 
Young, last week,, when Thompson’s explanation in his 
testimony was presented to him, said in substance, that he | 
understood that to be the true explanation of the phenomena 
of microphonic transmission. Now, [ask you whether you  t 
avree or disagree with vour two colleagues / = 
Ans. [ have no doubt that the description of what occurs 
involved in the question is substantially correct, at least, I Pa 
know of no evidence that it may not be so, when micro- Pa : 
phonic transmission is accomplished under certain cireum- 
stances In which the preasure and the violence of articulation 
are so adjusted as to secure such a result, as [ have no doubt 
they may. 
[ have no doubt also that such continuity with any portion 
of the contact may be dispensed with without detriment, at 
least serious detriment, to the performance of the instru- 


ment. 


ee ree 


X-Int. 23. And have vou any doubt that in a transmitter 


for transmitting articulate speech which has been delivered 
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to it, and Task you now not to confuse this question with 
a circuit breaking wheel made to imitate speech, when 
speech is transmitted through such a transmitter, an actual 


break of the electric current impairs, or tends to impair the 


perfection of transmission / 

Ans. It undoubtedly may tend to do so, and if sueh 
breaks occur too numerously, and with too wide separation, 
no doubt may be fatal to it, and no doubt are fatal to it. 

X-Int. 24. I shall ask you to change the tense of your 
verb, and to say whether you do not believe it to be true, 
that any such break under the circumstances of the question, 
does tend to impair articulate speech ¢ 

Ans. I have no*vbjection to employing that form of ex- 
pression In my answer. 

X-Int. 25. You state in your direct examination that 
there was no difference between the Reis transmitter and 
the modern transmitter except in the cireumstance that one 
employed carbon electrodes and the other platinum = or 
metallic. When you made that statement, didn’t you know 
that in all modern microphone transmitters for transmitting 
spoken words, the opposite electrode was supphed with a 
mass Of metal much heavier than necessary for its support 
for the purpose of affording inertia to it, so that it would 
not readily part company with the electrode on the dia- 
phragm ¢ 

Ans. [am not aware that such is the fact. It may be, 
and doubtless is, in some forms of instruments, but in others 
it certainly is not so. 

X-Int. 26. Will you point out any telephone transmitter 
on the microphone plan, in which the opposite electrode is 
not supplied with inertia much greater than is necessary 
for the metal used for its support for the very purpose of 
preventing it from parting company with its opposite elect- 
rode; I refer you now to the Blake transmitter; to the 
transinitter in these cases, and to the Hopkins transmitter 
which vou have, I think, seen, and to any other one that has 
heen practically used in the art of which Vou have personal 
knowledge / 
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Ans. There are several forms of such instruments in my 
laboratory in which the construction is merely that of a 
small rod carbon pointed at the extremities, and lying in 
contact with two supporting blocks of carbon excavated to 
receive these points; no additional weight being used except 
that of the mere rod of carbon itself. 

Certainly in one or two forms of European construction 
this same device is used. In the instruments of the Mole- 
cular Company in this country the same form is used if I 
remember rightly, substantially ; the loose contact occuring 
between the blocks of carbon and the reds passing from 
them respectively, from one side to the other with no addi- 
ht, with no spring or other adjustment. 

7. Inthe Blake transmitter and in the defendants’ 


tional wel 
X-Int. 


transmitter in these cases, isn’t it true that the electrode is 


‘r 
o 
~) 


provided with additional inertia for the purpose of prevent- 
ing its parting company with its opposite electrode / 

Ans. Such a statement is I believe nowhere made. There 
is a device in which perhaps the equivalent of the additional 
inertia is secured. I refer to the adjusting action of the 
electro-nagnet in the primary helix. 

X-Int. 28. [ refer vou in the defendants’ machine to the 
heavy iron bar, which, in the specimen before you, hangs 
suspended from a hinge. Isn't that iron bar very much 
heavier than necessary for the support of the electrode, as 
in the Reis machine, and doesn’t it afford inertia whose 
tendency is to prevent the rupture ef the contact / 

Ans. In the particular instrument shown me, certainly 
the iron bar has more mass than necessary for the mere 
support of the carbon button. 

X-Int. 29. And in both those machines is there not also 
an additional artificial pressure applied to keep the elec- 


trodes in contact—in one a spring and in the other a mag- 
netic pull ¢ 

Ans. Undoubtedly. 

X-Int. 30. Do you tind those appliances in the Reis in- 
struments, the drawing of which you have exhibited here / 

Ans. When the position of the two instruments is taken 


a? 
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into account, I do tind in the Reis apparatus in the weight 
of the rectangular circuit breaker the precise equivalent. 
Also, in other forms of the Reis apparatus not here exhib- 
ited, the device of a spring is employed for the same pur- 
pose. 

X-Int. 81. Then you mean to tell the Court, do you, that 
the rectangular bar of light material at the angle of which 
the electrode is situated, and the other extremities of which 
lie usually in a mercury bath, affords, in addition to the 
weight and inertia of the material, a spring or other artiti- 
cial means to hold the electrodes in contact / 

Ans. No, I do not mean to say this. I mean to say that 
the rectangular contact piece in this case fies horizontally, 
so that the full benefit of its weight at the contact piece is 
felt, while in the apparatus shown me, known as the Baxter 
apparatus, the position of the bar which carries the loose 
contact is vertical, and the component of force in this case 
is exceedingly small as compared with that which would be 
developed if it occupied a horizontal position, as in the case 
of the Reis instrument. In speaking of the spring adjust- 
ment of the Reis apparatus, I do not refer to the square 
box form, but to that apparatus usually known as the Reis- 
Legat, in which the spring is certainly shown and used. 

X-Int. 32. Isn’t it true, therefore, that in the defendants’ 
transmitter, in addition to the inertia of the heavy bar 
which carries the electrode, and to the gravitating force 
which holds the electrodes in contact, there is another ar- 
tificially contrived force to maintain the contact which is 
not in the Reis transmitter, of which you have produced a 
drawing / 

Ans. It is undoubtedly true. 

X-Int. 38. And isn’t it also true that in that case, and in 
the case of the Blake transmitter, if that artificial additional 
force were removed, and the weight of the bar carrying the 
electrode were reduced to the same quantity that it is in 
the Reis instrument, the thing would be practically inoper- 
ative for the purpose of business transmission / 

Ans. That would depend upon the position occupied by 
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the instrument. If it is placed in a vertical position, as 
usual, certainly their: operation would be easily impaired. 
If placed in a horizontal position they might be so ad- 
justed without additional weight than that of the carbon it- 
self, as to operate quite as well as they do with their pres- 
ent construction. 

X-Int. 34. Don’t you also know that before 1876, that 
for the purpose of circuit breaking, platinum electrodes 
were the best, and that carbon electrodes for that purpose 
were the worst of any known substance, or generally speak- 
ing, the worst / 

Ans. Before giving an affirmative answer, I should mod- 
ify the questson by saying gold instead of platinum. Prior 
to the date of the invention, the properties of carbon in this 
respect were very little understood, and no doubt platinnm 
was regarded as the best substance available for the purpose 
indicated. 

X-Int. 35. And wasn’t it best because in a circuit breaker 
there is a spark at each rupture, and platinum is preserved 
during that spark better than other material known for the 
purpose 4 

Ans. No doubt that was the case. 

X-Int. 36. And wasn’t it true then, and isn’t it true now, 
that for the purpose of circuit breaking carbon is about the 
worst material, because it is destroyed rapidly by the spark, 
resulting from the rupture of the current / 

Ans. The answer to that question must depend. To take 
an extreme case, with such circuit breaking as is employed 
by the electric light, platinum no doubt is very rapidly dis- 
tributed, and the width of the break increased until finally 
the cireuit will be broken down entirely. 

X-Int. 37. I take the familiar case of the Morse telegraph, 
in Which the eireuit is made and broken by the operator's 
hand, either directly or indirectly. Wouldn't carbon be 
just the worst material to make the electrodes with in that 
Case ¢ 

Ans. It certainly would not be good material. 

X-Int. 38. Do you know of anything worse than carbon 
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to be used as electrodes in that kind of circuit breaker? If 
you do, name the material, and low you found it out, 
among those which have been practically used for the trans- 
mission of electric currents / 

Ans. Carbon would certainly be very bad material. | 
should hardly know what would be less appropriate for the 
contact points of a Morse key. 

X-Int. 39. And if Mr. Reis meant his machine to operate 
as he says—that is, to make and break the electric current 
wasn’t carbon just the worst material for 


at each air wave 
that purpose, and platinum the best 4 

Ans. I don’t think so. The circumstances of breaking 
the current in the two eases are not the same, and therefore 
any inference from telegraphic transmission applied to 
telephonic apparatus would be practically valueless. | 

X-Int. 40. [ haven't asked you about what you think the 
Reis machine is capable of doing under proper conditions. 
I have asked you the question, and [ repeat it, suppose Reis 
to have intended what he said, namely: to break the elee- 
tric current at each air vibration, wasn’t carbon the very 
worst material to be used for electrodes, and platinum the 
very best at that time / 

Ans. In answer to the question, [ must add to its scope, 
or answer it untruthfully. No doubt Reis says his appara- 
tus operates by an interrupted current, but he just as em- 
phatically tells how to use that apparatus so as to break 
it, as he believed, in a way that would successfully transmit 


speech, namely: by speaking not too loudly, by singing 


gently in the presence of the transmitter. So that while he 
uses the expression implying that he believed the circuit 
was broken, it is still very doubtful if his success was at all 
due to the breaking of the cirenit, and, therefore, with that 
understanding, [ should say that platinum was poorly suited 
to his purpose—not as the question implies, the best. 
X-Int. 41. [will try again. Suppose it to be true that 
Reis intended lis transmitter to break the electric current 
at each wave, then wasn't it true that platinum was the best 
material for the electrodes, and carbon the worst 4 
A23 
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Ans. On the hypothesis implied in the question, un- 
doubtedly. 

X-Int. 42. When you said that you were trying experi- 
ments on an apparatus for the transmission of speech in 
your examination in New York heretofore, was that appara- 
tus the contrivance in which notches are filed on the perim- 
eter of a wheel, and by the turning of that wheel in con- 
tact with an opposite electrode, electrical impulses were 
transmitted to the receiver in imitation of luman speech ¢ 

Ans. Substantially. 

X-Int. 48. [ understand that a wheel has been produced 
with a notched perimeter about thirty inches or more in 
diameter, with about eight hundred notches filed in its 
edge, and that by turning, an ejaculation—* Hello ~—is 
produced at the other end of the receiver. Is that the 
thing that you refer to when you say vou have seen such 
experiments / 

Ans. One of the things. 

X-Int. 44. Now, don’t vou think, as an experimenter and 
scientist, that if you were trying to find out whether a car- 
bon microphone is a circuit breaker or transmits speech by 
really maintaining the current at all times with more or 
less strength without rupturing it, you had better devote 
your attention to the carbons themselves, instead of trying 
to contrive a wheel in which you can file notches in imita- 
tion of the phonograph and get an ejaculation like “Hello” 
from it / 

Ans. If that were one’s object. If the object set forth 
in the question were the only one, possibly a direct attack 
upon the problem might be preferable. This, however, is 
not the object of that experiment, and the question mis- 
judges the intention, to a very large degree, of those who 
are conducting the experiments. 

X-Int. 45. MacDonough is the man who has been con- 
ducting the experiments, chiefly, isn’t he, and has made this 
* Hello” wheel / 

Ans. I have had no part in the construction of such a 
wheel; I have merely heard its performance. The experi- 
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ments in which I am engaged are not those involved in the 
question. MacDonough is the man, as I understand it, who 
miade this wheel. 

X-Int. 46. Then explain and describe your experiments 
so that, in case it should be necessary, they could be re- 
peated ¢ 

Ans. Such yan explanation, I think, would be premature, 
inasmuch as they are not finished. 

X-Int. 47. Well, supposing when you finished them vou 
could find out by properly arranging notches in the perim- 
eter of wheels, you could imitate human speech in a re- 
ceiver by a current ruptured by means of those notches, 
would you then conclude that the apparatus known as the 
Bell telephone does not transmit speech by reason of what 
is called undulatory current, whose strength is in practical 
unison with the strength of the air waves used to excite the 
transmitter / | 

Ans. I should conclude from such experiments, if sue- 
cessful, that the unproved assertion that speech can he 
transinitted in no other way than by continuous current 
must be set aside as wholly untrue ; and, in my opinion, 
such will be the outcome of our experiments. 

X-Int. 48. Will you he good enough to tell the Court 
where that unproved assertion forms any part of the patent 
in controversy here, or of the issues in this case 

Ans. Only in that it underlies the general claim for the 
method, as I understand, in the patent under which this 
suit is brought. | 

X-Int. 49. Then I return to my question. Supposing 
you can get * Hello” through a wheel notehed in its perim- 
eter with eight hundred notches, does that prove, or don't 
it prove, that the transinission of speech through the Bell 
telephone is done by circuit breaking / 

Ans. In my opinion, it will tend to prove that the as- 
sumption that that must be a continuous current is without 
warrant. It does not prove that when legitimately used the 

3ell telephone, with the Blake transmitter, does or does not 
break the circuit. 
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X-Int. 50. -Wouldn’t it be just as true as any physical 
certainty with wheh you are acquainted that the Bell tele- 
phone, by which I mean the thing described in his two 
natents, does operate necessarily by an undulatory current, 
the form of whose waves substantially correspond with the 
form of air waves used in transmitting speech, even if you 
can produce a wheel with notches so arranged,as to make it 
produce an imitation of the human voice in the ejaculation 
* Hello 4” 

Ans. As to the undulatory current as distinguished from 
pulsatory and intermittent currents it ought to be said that 
all we know, and all any scientific man in any part of the 
world can know at the present time, is that there is a general 
accord in the periodicity and intensity with the vibrations 
produced by the voice in spoken. language, and_ that 
that general accord existed and does exist still in those 
earlier forms of the telephone as of later ones, and that it is 
immaterial whether such correspondence follow from the 
direct action of the voice, or from the action of the voice 
upon an apparatus whose indieations are copied and thus by 
an indirect method enable us to analyse what does oceur, 
instead of conjecturing what may occur between distances 
so minute as not to be measured. 

X-Int. 51. If you continue to refuse to answer a direct 
question which has no connection, whatever, with Reis and 
other things which you drag into your answer, of course I 
shall cease the cross-examination. I will give you one more 
opportunity to reply, and if you refuse to take it, I shall 
stop. Wouldn’t it be entirely true that the Bell telephone 
as described in his two patents, does transmit speech by a 
closed circuit in which the electric current is made to cor- 
respond sufficiently with the undulations of the air waves 
to copy their form, notwithstanding it might be true that 
you can get * Hello” artificially created and transmitted by 
tiling notches in a wheel ¢ 

Ans. Undoubtedly the circuit is never broken, and the 
operation is, in the Bell instrument alluded to, deseribed by 


him as undulatory : and [ have no disposition, nor do [ be- 
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lieve it proper, to draw any inference as to the action of 
those instruments from the behavior of the notched wheel 
in question. Certainly, in the magneto-telephone the cur. 
rent may be undulatory, understanding, in general, by that 
term periodical ; or it may be interrupted as it is when the 
movement of the diaphragm ceases. [ do not see low any 
inference can be drawn as to the behavior of Bell's instru- 
ment from the experiment with the wheel. 

X-Int. 52. Again; do you see how any inference can be 
drawn from the wheel experiment which would modify or 
change the generally received opinion that in a tyansmitter 
in Which the strength of the current is varied and not broken 
in the external circuit, the operation is substantially the same 
as it is in the magneto machine ? 

Aus. I do see a decided inference that can be drawn. In 
Mly Opinion it is one of great value. 

X-Int. 53. I take now the liquid transmitter of the Cen- 
tennial in which one pole being immersed in a liquid bath no 
motion is felt by the vibration of the diaphragm, and the 
strength of the current varied accordingly. Would yousay 
to the Court that if it could be shown that a notched wheel 
would create the ejaculation * Hello” that that liquid trans- 
mitter operated by cireuit breaking and not by varying the 
strength of the current / 

Ans. [ should be very far from making any such assertion. 

X-Int. 54. Would you assert that it tended to any sueh 
conclusion ¢ 

Ans. I should not. 

X-Int. 55. Again; suppose it to be true that the micro- 
phone transmitter operates by maintaining a constant current 
of electricity but by varying its strength in consequence of 
the fact that that current is interrupted through a portion of 
the opposing surfaces while it remains fiowing through thie 
residue, would you say that the fact that your wheel could ejac- 
ulate “ Hello” proves that that microphonic apparatus does 
not operate by continuous current, varied in accordance 
with the variations of the air waves produced by the voice / 

Ans. The answer is obvious in the hypothesis. If the 
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circuit is not broken as the question implies, of course, we 
eould not infer from any other phenomena that it was 
broken. 

X-Int. 56. Then, will you tell the Court how it is of the 
least consequence for the determination of this cause, that 
you should spend months in trying to find out whether a 
wheel can be so filed as to ejaculate “ Hello,” or some other 
sound resembling the human voice ‘ | 

Ans. I will endeavor to tell the Court. It is asserted 
that the Reis instrument and others which have been brought 
into this case, operate by making and breaking the circuit. 
Such language has been employed by their inventors as 
would imply that they held the opinion current at the times 
of their inventions, such breaking did occur. It is also as- 
serted by the experts testifying in these cases and by others, 
that no apparatus which operates by making and breaking 
the current can possibly transmit speech. If now, an appa- 
ratus which demonstrably does make and break the current, 
no matter whether actuated by the human voice, or whether 
made by reference to a copy of some action which resulted 
from the human voice, if such apparatus so breaking can 
and does actuate a telephonic receiver so as to reproduce 
substantially the same sounds as were uttered to the instru- 
ment making the copy, and all by means of an interrupted 
circuit many times interrupted, then the position that a ecir- 
cuit breaking apparatus must be inoperative falls to the 
ground; for, plainly having once proved that articulate 
speech can be recognized in this way, it is certainly not 
evident why an apparatus—the microphone transmitter, if 
you please—may not be so operated as to do the same thing, 
namely, transmit articulate speech by making and breaking 
the current. 


X-Int. 57. Allow me to correct your assumptions. In 
the testimony of the complainants it is admitted that ar- 
ticulate speech can be transmitted through an instrument in 
which the circuit is broken during transmission. It is also 
admitted that the Reis machine, by proper manipulation, 
and with the knowledge of the art discovered by Bell, can 
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be made to transmit speech, which it does without circuit 
breaking, and not in consequence of circuit breaking. It 
is also said by the complainants’ experts that whenever the 
circuit is broken in an apparatus in which human speech is 
being transmitted, and the battery thereby instantly let on 
and off, the speech by that circumstance is impaired, and if 
repeated enough is destroyed. Now, will you tell the Court 
which one of those statements is proved to be untrue by 
the production of a wheel with notches on the perimeter so 
tiled as to make the receiver ejaculate * Hello?” 

Ans. Of the specified statements employed in the ques- 
tion perhaps no one; but the result of such demonstration 
as, in connection with Professor Young, I hope to make, 
will be, I think, to show that the sole effect produced in the 
receiver by which articulate speech is transmitted is due to 
the continuance of the current with the interruptions in it. 
While the current continues, whatever varying strength it 
may have will be due to the induction on the line and other 
causes entirely outside the usual varying resistance, which it 
is assumed operates in the Blake transmitter, and in others 
of its class, and in which absolute discontinuity of the eir- 
cuit is many times repeated, in order that by the use of 
large surface of contact and proportionally large spaces of 
discontinuity, we may produce a condition of things such 
18 We suppose may occur in the action of the microphone, 
but within limits too small to be recognized. 

X-Int. 58. Is it your expectation that you will overturn 
the hypothesis propounded by Sylvanus P. Thompson, and 
~aequiesced in by Professor Young and yourself, that the 
microphone operates by reason of diminishing the number 
of points through which the current is flowing, while at the 
same time it continues to flow through some points of 
contact ¢ 

Ans. I should be open to conviction by the result of ex- 


periments. 


The question is objected to by defendants’ counsel 
as not properly conveying the result of Professor 
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Young's answer to the inquiry concerning Professor 
Thompson’s opinion. 

X-Int. 59. I have no doubt you are open to conviction, as 
all scientific men must be about any question. I[ ask you 
whether you expect that your experiments with your 
wheels, or otherwise, will prove that microphone transmis- 
sion is not performed in the manner deseribed by your asso- 
ciate, Thompson; namely, that a portion of the opposing 
surfaces ceases to conduct, while the residue continues to 
conduct, and thereby varies the strength of the current pass- 
ing through the joint / 

Ans. No such object has been proposed, but I do expect 
to ascertain something with reterenee to the relative dis- 
tances between which the microphone transmitter becomes 


operative and inoperative. 1 further expeet—hope, at least 
—to get some light on the question, whether the change of 
temperature is not a more important factor than the change 
in contact ; and there are reasons in my mind which go to 
show that in change in temperature the points of carbon 
contact would be entirely adequate to produce all the results 
found in microphonie transmission. I certainly do not ex- 
pect the experiments with the wheel to decide that point, 
as they are evidently hot adapted to do so. 

X-Int. 60. And if you should become satistied that the 
change in the temperature at the joint produces the effect, 
would you conclude that that effect was a make and break of 
the electric current, or a variation in the conductivity ocea- 
sioned by the variation tn the temperature / 

Ans. It might be partly both, and doubtless would be. 
Thus, if a few points were in contact and were heated, thereby 
changing their dimensions, their effect might be to thrust 
others out of each others’ range, and so diminish the current 
due to them. I should not expect to separate by simply 
sharp lines of demarkation the two effects trom each other. 

X-Int. 61. Then, are you trving experiments in expecta- 
tion that you will tind the change of temperature at the joint 
to be an efficient factor in the problem of varving the 
strength of the current on the line: that such change will 
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vary that current by breaking it, and, that, therefore, it will 
be established that microphonic transmission is done by mak- 
ing and breaking, instead of by varying the strength of the 
current ¢ 

Ans. Such a position would not be, as the question seems 
to imply, observed, but, on the contrary, well known experi- 
ments may be cited in which sudden change of temperature 
at the contact points did result in the absolute separation of 
the parts in contact. I may cite the well known Trevatian 
experiment, in which a musical note is produced by rapidly 
forming and distributing pimples that rest ona block of cold 
lead, by coming in contact with heated metal alternately on 
one side or the other. _It is by no means certain that rapid 
changes of the temperature, due to the passage of the current 
at the microphonic contacts, do not in part act in the same 
way. Indeed, good authority could be cited which holds 
this opinion. vce 

X-Int. 62. In the Trevalian experiment the hot bar is 
caused to tilt first one way and then the other by the action 
of the heat. Would you say that microphone contact, sup- 
posing heat to be generated, would physically operate in that 
way onan ordinary microphone transmitter, or on two blocks 
of carbon laid one on top of the other, which have been 
brought to your attention heretofore in these cases / 

Ans. Something very analogous does occur in the case 
of the blocks of carbon, as is evident from the fact that 
when the loose contact is simply a block of carbon lying by 
itself across two other blocks, and a current is made to pass 
between them, a clear musical note is produced, showing 
that the block is thrown: into vibration, which is also fur- 
ther proved by attaching to it a mirror and causing it to 
reflect a beam of light in such a way that the exeussion of 
the beam is received upon the screen, and not only points 
out the actual movement, but shows the range of it. 

X-Int. 63. And during that performance is the electric 
current broken so that it ceases to flow over the line 4 

Ans. That is just the question at issue, and can only be 
determined by further experiments. 
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| X-Int. 64. And don’t you think that the right way to try 
| that experiment is to apply the test to the current actually 
| flowing through those blocks, instead of making wheels to 
| say * Hello?” 

| Ans. I have already answered that; [ do not expect any 
light from the wheel on this subject. 

X-Int. 65. You also said that Baxter varies his strength 
of current by varying the resistance external to the line 
wire. Bell's, you say, varies it by magneto-induction. Does 
not Bell point out in his specification that the undulatory 
current may be produced by varying the external resistance 
on the line, and indicate a liquid transmitter as one means of 
doing it / 

Ans. He certainly shows a number of well-known ex-’ 
amples in which the current is varied, and among them has 
mentioned that the liquid may be so employed, but has 
shown no apparatus to do it. 


Re-direct ecramination hy Mr. Aveashey . j 
te-dir. Int. 1. Having read to you cross-question No. 
22, concerning Professor Thompson’s statement and Pro- 
fessor Young's opinion as to the view of Professor Thomp- 
son thus stated by the counsel for complainants. I now read 
you the question to Prof. Young, relating to Thompson’s 
view, and his reply, namely: * X-Int. 26. I read to you 
from the testimony of your associate expert, Sylvanus P. 
Thompson: I hold, and still hold, that all that pressure 
can do at a so called microphonie contact is to inerease or 
diminish the number of particles of the one surface that 
may be in contact with the particles of the other surface, 
and that, therefore, it is strictly true to say, that the effect 
of talking to a microphonie or loose contact, is to open or 
close the cireuit more or less.” Is that the same that you 
mean when * you talk about breaking the circuit in a mi- 
crophonice contact, or is it something else?” And to this 
question Professor Young answered: “I think the theory 
of microphonie action suggested by Mr. Thompson isa very 
probable one—perhaps the most probable of any—but I do 
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not undertake to say that I am certain of its correctness as 
against that of some rival theories.” 

To the passage thus read by counsel to Professor Young 
from Professor Thompson’s testimony, was added this: 
“ Seeing that the resistance will depend upon the number 
of moleeules which touch one another, and form bridges by 
which the electric current can pass from one of the contact 
pieces to the other, and I say that it is a matter of clear in- 
ference from Reis’s own publications that he intended his 
transinitter to act as a contact instrument—to open and 
close the circuit, strictly in proportion to the vibration, not 
necessarily breaking completely om making completely the 
circuit at any instant, and’I think that it is quite clear that 
Reis intended to produce articulate speech by this 6peration, 
which he did not call, make and break, but which he ealled, 
opening and closing the circuit, and which he also called, in 
terrupting the current.” 

Now, having read this corrected statement of Professor 
Thompson, with the answer of Professor Young to it, have 
you anything to add to your remark as to the views of Pro- 
fessor Thompson, as stated to you by counsel 4 

Ans. I agree with my colleague, Prof. Young, in the view 
that the explanation given by Professor Thompson, and held 
by others, is a factor at least, and perhaps a very important 
one—the most for aught [ know—in the theory of  tele- 
phonic transmission. 

Re-dir. Int. 2. Do you regard the magnetic pull, as it 
is called in the Baxter instrument, as necessary for the ope- 
ration of the instrument for the transmission of speech / 

Ans. I do not. 

Re-dir. Int. 8. Without that addition is there any differ- 
ence in the principle of its operation from the Reis trans- 
mitters and the ordinary form of microphone transmitters ? 

Ans. I think there is not. 


Pe-C7ross CLAN rnation by Mr. Dickerson ° 
Re-cross Int. 1. Professor Thompson makes this state- 
ment: “Seeing that the resistance will depend upon the 
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number of molecules which touch one another and form 
bridges by which the electric current can pass from one ot 
the contact pieces to the other.” Is it, so far as you know, 
assumed by properly instructed scientitic men in these days, 
that moleeules touch each other ? | 

Ans. In the absolute mechanical sense [ suppose not, and 
yet I am not sure that mode of expression used by Professor 
Thompson is not perfectly legitimate. It certainly is as 
much so as to talk of billiard balls touching each other. 

Re-cross Int. 2. Do you suppose that the electrical con- 
ductivity between opposite surfaces, depends upon the con- 
tact of the molecules in the opposite surface with each 
other / 

Ans. In the same way as I answered the last question. [| 
would say that what is now called among scientific men mole- 
cular contact, undoubtedly occurs, by which I do not miean 
to say that if there be hard molecular nuclea which are 
unyielding, that they are ever brought in contact so as to be 
continuous, for this would preclude all elasticity. 

Re-cross Int. 3. If the molecules of the opposite surface 
were brought into anything like contact with each other, 
those opposite surfaces would adhere, would they not / 

Ans. It may be presumed so. 


[It is agreed between counsel of the respective 
parties hereto that Mr. Fred. M. Ott shall act as 
examiner in Philadelphia and Harrisburg ; and that 
the taking of testimony before him shall be begun 
at Philadelphia on Monday, the second day of Feb- 
ruary, 1885, at the Continental Hotel, at twelve 


o eloek noon. 


The further taking of this testimony was then 
adjourned to Saturday, January 31st, 1885, at 160 
Broadway, New York, at 11 o’clock a.m. 

Corra N. WILiiams, 
Notary Public and Special Examiner. 
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160 Broapway, New York Crry, Jan. 31, 1885. 

Examination continued. 

Present—E. N. Dickerson, Esy., counsel for eomplain- 
ants; A. Q. Keasbey, Esq., counsel for defendants. 

Henry E. Waite presents himself for cross-examina- 
tion. 

('POSs- camiened by K:. LY. Dickerson. hisq. by 

X-Int. 1. Are you the same Henry E. Waite whose name 
appears in the pamphlet which I now show you, entitled 
The Molecular Telephone Company of New York, 67 Wall 
street, New York / 

Ans. I am. = 

X-Int. 2. That pamphlet is an advertisement of the busi- 
ness of the Molecular Telephone Company, isn’t it / 

Ans. It Is, 

X-Int. 3. You appearin that pamphlet with the office of 
electrician, having for consulting electricians Dr. Channing, 
of Providence, Professor Morton, of Hoboken, and Pro- 
fessor Chandler, of the Sehool of Mines of New York. Is 
that the organization under which that company is working 
its electrical department / 

Ans. It appears so from the pamphlet. 

X-Int. +. I notice in that pamphlet that you are some- 
times styled ** Professor Waite ” and sometimes styled * Dr. 
Waite.” In what college of institution are you a_profes- 
sor, and what is the title of the professorship which you 
occupy ¢ 

Ans. [| am not a professor in any college. The name was 
simply in the writing ; somebody called me that. 

X-Int. 5. From what institution of learning. science or 
medicine did you receive your diploma of * Doctor,” and is 
“4 “DE.” “LED.” of ~ Bae” 

Ans. It is neither. I was attending the University Col- 
lege of New York City, and there obtained the name of 
“ doctor :” and, as they eall all the students there * doctor,” 
that is how it originated, and it has clung to me ever since. 
The University is on 26th street, New York. 
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X-Int. 6. You were the patentee, either alone or in asso- 
ciation with Mr. Bartlett, of the different contrivances 
which are used by the Moleeular Company, are you not ? 

Ans. Yes, sir. 

X-Int. 7. That company is a defendant in a suit by the 
Bell Telephone Company, charging them as infringers, are 
they not ¢ 

Ans. Yes, sir. | | 

X-Int. 8. You are also the patentee of about twenty pat- 
ents in telephones, are you not / 

Ans. Yes, sir. | 

X-Int. 9. There are about five hundred patents for im- 
provements in telephones since the date of Bell’s invention, 
are there not / 

Ans. I don’t know the exact number; but a very large 
number. 

X-Int. 10. If I understand the drift of your deposition, 
it is that Mr. Bell did not make any new invention in the 
art of transmitting speech when he exhibited his undula- 
tory current theory, and an apparatus for carrying it into 
effect. Is that what you mean / 

Ans. I mean to say that his 1876 patent was not a tele- 
phone, and was not so described. 

X-Int. 11. When Mr. Bell exhibited his apparatus at the 
Centennial in 1876, was that an exhibition of a new thing, 
or was it known before that time, as far as you know, that 
speech could be transmitted over a wire by means of an un- 
dulatory current of electricity whose form should agree sub- 
stantially with the form of the air waves / 

Ans. It was known before that time that speech had been 
transmitted by electrical current, whether by undulatory or 
other means I don’t know; but speech had been transmitted. 

X-Int. 12. But so far as you know, had it been known 
before 1876, that speech could be transmitted by means of 
an undulatory current of electricity whose form should 
agree with the form of the air waves engaged in producing 
the speech 4 
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Ans. Well, that is not known at present, whether it is 
undulatory current or not. It is merely a name. 

X-Int. 13. Then, you think, that speech is not transmit- 
ted by the Bell telephone by means of making the current 
of electricity in form substantially with the air waves that 
are engaged in producing speech / 

Defendants’ counsel requests that the witness 
shall be told what is meant by the Bell telephone 
in the question. 

Mr. Dickerson: Vf he don’t know, it is too late for me 
to tell him. 

The witness; Answer: I do; so far as the 1876 patent is 
concerned. a 

X-Int. 14. I havn’t asked you anything about the 1876 
patent, I asked vou about a Bell form of magneto-telephone, 
commonly called the Bell telephone, and with that explan- 
ation, [ ask you whether speech is not transmitted through 
that instrument by means of making the current of electri- 
city conform substantially with the air waves that are en- 
gaged in the act of speech, as you understand the subject / 

Ans. As I understand the subject, no one knows. It varies 
the electro-motive force in a circuit in the magneto-tele- 
phones and causes the armature to vibrate as the electro- 
motive foree is varied ; but as to whether the electric current 
itself vibrates or undulates, no one knows as far as I can 
ascertain. 

X-Int. 15. Then, so far as you understand the subject of 
electricity, you think it is not true that speech is transmitted 
in that instrument by reason of the fact that the electric 
current is made to conform with the undulations of air that 
are produced by speech ¢ 

Ans. As I before stated, no one knows, and there is no 
way of proving the effect it has on the electric current. It 
is merely a name given for the theory advanced. 

X-Int. 16. If you will confine your answers to what you 
know, and not attempt to state what anybody else doesn’t 
know or does know, you will probably get along better. | 
am not asking you about what anybody else knows, but 
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what you know or believe. Do you believe that the trans- 
mission of speech in the apparatus described is the result of 
the fact that the electrical current is made to conform sub- 
stantially with the form of the air waves engaged in speech, 
or have you no opinion or belief on the subject 4 

Ans. I have an opinion on the subject. I know that im 
in some way the current is varied so as to produce vibrations 
at the other end, somewhat similar to those at the trans- 
mitting end, but how it is done I do not know. 

X-Int. 17. You have taken a great many patents, one as 
late as the thirteenth of January of this year on a telephone 
receiver, patent No. 310,751, which I now show you. Do 
you consider that an improvement upon the telephone 
receiver in common use, called the Butterstaff receiver 
or the Black-Handled receiver ¢ 

Ans. No, sir; Ido not. This is simply a common form 
merely to illustrate the arrangement of the parts. 


The specification of said patent No. 310,751 is 
offered in evidence, and marked Exhibit No. 1. for 
complainant of this date. 

C. N. Wuiburams, 
Notary Public. 


X-Int. 18. Didn’t you know when you applied for that 
patent that it was no improvement on the ordinary Bell 
receiver in common use, and that the patent was a mere 
sham ¢ 

Ans. No, sir. 

X-Int. 19. Then, will you tell the Court wherein the im- 
provement consisted, as you believe / 

Ans. I ean. In the first place I use a wooden diaphragm 
which is attached to an armature at the other end of the 
magnet by a rod of unmagnetic material. The armature 
whieh is in front of the poles of the magnet is not as sus- 
ceptible to the amount of induction as an iron diaphragm 
would be. For that reason, you get less induction and con- 
sequently better speech, better articulation. 

X-Int. 20. Then you mean to say, do you, that placing 
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the diaphragm at the opposite end of the magnet from the 
| armature, and connecting the armature to it by a rod in- ; 
stead of connecting the diaphragm and armature together 
at the magnet end, improves the speech at the receiver ¢ 
Ans. It does, for a number of reasons. The rod which 
passes through the wooden diaphragm is very small, and, 
therefore, takes up a very little space and does not interfere 
with the vibrations that it would if an armature of sufficient 


size was fastened to it. 


° X-Int. 21. Then it is an improvement on the ordinary 
a Bell telephone / 
a Ans. I didn’t say that.’ 


X-Int. 22. [ also observe that you have a patent, No. 
256,875, in which you cut out a portion of the metallic dia- 
phragin of the Bell receiver, and leave a straight band of 
metal across the pole of the magnet instead of the circular 
disk. Do you consider that an improvement upon the 


ordinary Bell receiver in question / 

Ans. I am not comparing any of my patents to Bell’s. 

X-Int. 23. [haven’t asked you to compare your patents to 
Sell’s. I] ask you whether this modification of the ordinary 
hand receiver used in telephones generally, in which there is 
a straight magnet, a coil around the end of it, with an elec- 
troamagnet and a diaphragm of metal, by which modifti- 
cation you cut out a part of the receiver and leave a strip 
(letter E in your patent) is, in your judgment, an improve- 
ment upon the ordinary receiver, or whether it is not only 
a sham patent for the purpose of exhibiting an entirely in- 
material moditication / 

Ans. As regards the sham patent, this patent will work 
commercially, while Bell's patent of 1876 never did work, 
and is a modification of Reis and Van Der Weyde. 

X-Int. 24. I think you would get on better if you would 
answer my question without trying to introduce arguments 
or statements that are not involved in the question. I will 
try again. In this patent you say you have invented a new 
and useful improvement in receivers for telephones. Now, 


doesn t that refer to the ordinary telephone receiver in 
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common use generally made of hard rubber with a metallic 
diaphragm, with a straight magnet and electro-magnet, with 
a narrow coil at its end, of which this picture in your pat- 
ent is a very close imitation / | 

Ans. Not necessarily. The parts that are brought into 
action—violently brought-—and the strip in the place of the 
diaphragm are somewhat different from the Bell instru- 


ment. 


The specification of said patent No. 286,875 is of- 
fered in evidence and marked Exhibit No. 2 for 
complainant, of this date. 

C. N. WitiraMs, 
Notary Public. 


X-Int. 25. The only change is, that in the place of the 
circular disk of thin metal you have cut off from each side 
of that disk, leaving a straight strip across the pole of the 
magnet letter E in your drawing ; isn’t that so ? 

Ans. What are you trying to get at’ If you wish to 
compare it with that of a so-called Bell instrument—as a 
comparison—I can give you a very quick comparison, if 
you wish. I will answer the question if I know what you 
want. 

X-Int. 26. [am not going to be questioned by you. I 
am conducting the examination, and [I think you will 
answer the question before I stop. 

By Mr. Keashbey: Answer the question, if you 
understand it. 

Wttness. The question is not properly put. | 
understand the question. I can answer it. 

Ans. Yes, sir. 

X-Int. 27. And having done that, did you suppose that 
you had improved the telephone receiver, or that there was 
any change in the mode of its operation introduced by the 
circumstance that the diaphragm was reduced from a circle 
to a straight strip in front of the magnetic pole ? 

Ans. Yes, sir; it gave mea greater volume of sound ; 
the amplitude of speech was greater. 
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X-Int. 28. Then you mean to swear, do you, that the re- 
ceiver talks louder than if the disk were continued all the 
way around / | 

Ans. Yes, sir; that one did so. I might state there is a 
ereat difference in the receivers being made as near alike as 
possible. Some are much better than others. 

X-Int. 29. The question [I wish answered is, whether you 
believe that that particular thing shown in your patent, 
all other things being equal, talks louder than if the dia- 
phragm were a complete disk instead of being a portion 
of it? 

Ans. As far as I have gone, | think it is. 

X-Int. 30. Then it is an improvement upon the ordinary 
telephone receiver, as you understand it 4 

Ans. Yes, sir. 

X-Int. 31. Do you use such things in your company as 
a receiver, practically ; or has it been introduced by you 
into use practically / 

Ans. No, sir. 

X-Int. 32. Too valuable, | suppose, to use. You don't 
think it is too valuable to use, do you! 

Ans. If I could place the value on it which Bell placed 
on his 1876 patent, IT might think so. 

X-Int. 33. In your molecular telephone circular, it is 
stated that the cork diaphragm of the transmitter, to which 
the carbon microphones are attached, is not a vibrating 
diaphragm, but that it acts in consequence of what is called 
molecular action. Don’t you know that that statement is 
false ¢ 

Ans. No. 

X-Int. 34. Then, you believe it to be true, do you, that 
the cork diaphragm of what is called the molecular tele- 
phone does not vibrate when it is spoken to? 

Ans. It vibrates molecularly, but not mechanically. 

X-Int. 35. That diaphragm is about six inches or more in 
diameter, isn’t it ? 

Ans. Yes, sir; about five or six. 

X-Int. 36. It is a thin sheet of cork, isn’t it ? 


/ 
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Ans. Yes, sir; a quarter of an inch thick. 

X-Int. 37. And then you mean to say, do you, that when 
the air waves beat upon that it does not vibrate bodily, but 
that all that takes place is that the molecules inside of it 
have a molecular motion. Do you really mean to swear to 
that ¢ 

Ans. Yes, sir; to the best of my knowledge. 

X-Int. 38. To the best of your knowledge. Have you 
ever taken the trouble to give that knowledge any informa- 
tion on which you could swear; or is it a guess / 

Ans. It is not a guess. We have placed a microphone in 
the center of a piece of cork, about two and a half inches to 
three inches in diameter, inside of a cylinder of zine, and 
then been able to transmit speech perfectly. 

X-Int. 39. The question I ask is whether a disk of cork, 
a quarter of an inch in thickness, and about six inches in 
diameter, supported at its edges and spoken to, stands still : 
or whether it vibrates to and fro under the beating of the 
air waves 4 Will you answer that question / 

Ans. The action is molecular action. The diaphragm is 
not fastened at its edges. It rests lousely on supports, and 
[ have never been able to discern any vibration of it, and 
all of my experiments have proven to me that it is molecu- 
lar action—that is, a vibration which does not vibrate out 
of its position, or vibrate bodily. 

X-Int. 40. Then, if a diaphragm of that kind had an ar- 
mature attached to the opposite side of it in place of your 
carbon microphones, and it were set up in place of the 
diaphragm of the ordinary magneto-transmitter, it would 
not move to and fro so as to excite an electric current in 
the electro-magnet as you understand it, would it 4 

Ans. If arranged as we arrange it, I don’t think it would. 

X-Int. 41. That is to say, supported at its edges by some 
frame, with an armature in the middle of it, and spoken to 
from above, in your opinion that armature would not move, 
so that it would not be possible to transmit by the magneto 
method with a diaphragm like that. Do you really mean to 
swear like that / 
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Ans. No. I do not. 

X-Int. 42. Isn't it necessary that that armature should 
move to and fro in order to produce the current required ¢ 

Ans. It is necessary that there should be a movement of 
some kind. 

X-Int. 48. To and fro / 

Ans. I have not so sworn. 

X-Int. 44. Then you think it should move sidewise and 
not to and fro between the poles of the eleetro magnet ¢ 

Ans. It wouldn't be very apt to move sidewise. 

X-Int. 45. Don’t you know as well as you know anything 
that in the ordinary magneto telephone the current Is pro- 
duced by the fact that the ‘armature moves to and fro in 
front of the pole of the electro magnet ¢ 

Ans. | do. 

X-Int. 45. And don’t you know as wellas vou know any- 
thing that if that diaphragm were made of cork instead 
of metal or bladder or some other material, the effeet would 
be produced by the circumstance that it did move to and fro 
when spoken to ¢ 

Ans. There could be a current generated by simply a 
change of the molecules in that armature. 

X-Int. 46. Won't you answer the question without sug- 
gesting some other possible mode of operation which your 
Imagination conceives / 

(Juestion repeated. 

Ans. Yes, sir. 

X-int. 47. But when you use it in what you call the 
molecular telephone, you think it does not vibrate to and 
fro when spoken to. Do you mean to swear to that / 

Ans. In some forms of our transmitters it may vibrate 
as Vou state. 

X-Ins. 48. Do you believe that there is any practical trans- 
mitter in which the diaphragm supporting the microphones 
does not vibrate to and fro when spoken to, and if so, point 
out that instrument which you say does not vibrate and de- 
scribe it 4 

Ans. [ think all microphones that are attached to a dia- 
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phragm may be disturbed by a vibration of those dia- 
phragms. 

X-Int. 49. Won’t you just change the tense of that verb 
and say that they are disturbed by the vibrations of that 
diaphragm when it is spoken to? 

Ans. No, sir. 

X-Int. 50. Then deseribe the microphone transmitter in 
which the diaphragm does not vibrate when it is spoken to, 
in order to produce the variation of the current through 
the microphone, and tell us how you know it does not, and 
under what circumstances you found it out é 

Ans. In one of the patents of the Molecular Company, 
taken out in 1880, there is an embedded microphone in a 
block of cork which [T do not think vibrates mechanically 
when used. 

X-Int. 51. [s that instrument used as a practical operative 
telephone, and if so, where is it in use / 

Ans. It is not in use at present. It has been used. 

X-Int. 52. Could you refer me to the number of that 
patent ‘ 

Ans. It is No. 228,824, June 15th, 1880. 

X-Int. 53. In any of those that are in practical use, do 
you know of any one, whether you call it a molecular tele- 
phone or any other name, in which the diaphragm does 
not vibrate to and fro under the impulse of the air waves 
when spoken to, and if so, name the instrument, and where 
it can be seen, and how you know that it does not so 
vibrate / 

Ans. I don’t know of any way to prove that the dia- 
phragms of the instruments do not vibrate. The only ex- 
planation that | have to make of our instrument is this: 
Rudolph Koenig, of Paris, a celebrated physicist, in ex- 
plaining as to the action of our instrument to the president 
of our company, stated that ‘the cork absorbed the sound 
waves and they were conveyed by molecular action through 
the microphone. To illustrate this he took a tuning fork 
which he set in vibration by drawing a bow across it and 
held it towards the wall. The sound was reflected back 
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with great force. Tle then passed it in front of some 
curtains that were hanging in front of an alcove, and then 
the sound was deadened and not reflected back. He stated 
that the action was the same with a cork in our transmit- 
Ter’s. | 

X-Int. 54. Who gave you all this valuable information 
that you are now swearing to / 

Ans. Mr. Charles F. Livermore. 

X-Int. 55. Then it is upon that information, is it, that 
you are swearing that the cork diaphragm does not vibrate 
when spoken to / 

Ans. We have always claimed that it does not vibrate 
mechanically but molecularly. Why, a thin piece of cork 
if it is fastened to the end or edges would be compelled to 
vibrate the same as any membrane to a greater or less 
degree. 

X-Int. 56. [ know you always made that claim, and [am 
trving to find out from you whether you don’t know that it 
is false, which is the present object of my question, and I 
now ask you whether if a six inch cork diaphragm a 
quarter of an inch thick to which the microphones are at- 
tached, when it is spoken to it does not vibrate under the 
air waves which beat it bodily, mechanically, if you choose 
that expression, and thereby disturb the contacts of the mi- 
crophones 4 

Ans. I do not think that it does. 

X-Int. 57. That is your present belief ? 

Ans. Yes, sir. 

X-Int. 58. If it were made of segar box or metal or pine 
board, it would vibrate, wouldn't it 7 

Ans. Yes, sir; that would be perceptible in the results 
you get in the transmitter. 

X-Int. 59. But, being a cork it don’t vibrate; that is 
vour hypothesis / 

Ans. I don’t say that it does not vibrate. It does not 
vibrate mechanically as far as I know. 

X-Int. 60. Have you ever taken the trouble to attach a 
bit of mirror to the surface of one of these things and re- 
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Heet a beam of light when it was in action and see whether 
the beam of light did not spring backward and forward 
when the diaphragm was spoken to ‘ 

Ans. I don’t know how I could do it, unless I was speak- 
ing to it and reflect a beam of light from it. 

X-Int. 61. Then you don’t know enough about physics 
to understand the simple experiment by which the vibration 
of the diaphragm is made visible ¢ 

Ans. In the diaphragm of the receiver there may be no 
dittculty in doing that, but in a transmitter, especially one 


that is not more sensitive than ours, I don’t see how you 2 
could stand in front of it and throw a beam of light from it. y 
X-Int. 62. [ will try to help vou. How far off from your 
diaphragm do you speak to it / 
Ans. [ speak about two inches. 
X-Int. 63. Can’t a ray of light be admitted at an angle 
of inclination from one side and’sent out at the other side 
between your mouth and the diaphragm / 
Ans. It can. 
X-Int. 64. [f the diaphragm vibrate, wouldn't the ray of 
light show it / 
Ans. [t would show it very lightly. ; 
X-Int. 65. [t would show a very light vibration / 
Ans. Yes, si. 
X-Int. 66. You never tried that experiment, did you? 
Ans. Not with a transmitter: no, sir. 
X-Int. 67. And not trying that, then vou rely upon what ° 


the president of your company tells vou somebody else told 
him in Paris, is that it / 

Ans. Not exactly. 

X-Int. 68. What other fact besides this information / 

Ans. [ really believe the action of any telephone is mole- 
cular, myself. [ believe the change in the molecules in the 
diaphragm of the Bell telephone is what produces the sound, 
as has been demonstrated by using diaphragms of a quarter 
of an ineh, and even of an ineh thick. 

X-Int. 69. Then, when you published that the Waite & 


Bartlett instruments differed in their mode of operation 
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from Bell and Blake by not using any vibratory diaphragm 
and using a molecular vibrator of compact substance like 
cork, you were making a false representation of the fact, as 
you understand it, were you not ‘ 

Ans. [ didn’t write that book. 

X-Int. 70. If the fact be as vou understand it, that repre- 
sentation is false. is it not / 

Ans. Not as I understand it; all telephones operate by 
molecular action. 

X-Int. 71. You understand that the Bell telephone does : 
what other kind does not / 

Ans. What is that / z* 

X-Int. 72. You said that the Bell telephone operates by 
molecular action, and that your telephone operates by mole- 
cular action / 

Ans. I said all telephones. 

X-Int. 73. [f all telephones operate by molecular action, 
then yours do not differ from all others ¢ 

Ans. No, SI. 

X-Int. 74. Then the representation that it does differ in 
that respect is a false representation, isn’t it 

Ans. Iam not responsible for what that book says. Our 
instruments do differ from other instruments in their form 
of construction. 

X-Int. 75. But not in the circumstance that they operate 
by molecular action, as you understand the subject 4 

Ans. As IT understand the subject. 

X-Int. 76. In your patent, No. 255,665, you say: In 
the apparatus of Reis a flexible membrane or diaphragm 
was emploved, susceptible of mechanical vibration under 
the action of sound waves, and dependent upon such vibra- 
tion in the production of the desired result, whereas we em 
ploy a tloor or plate ot eork, wood, telt or other suitable 
inaterial capable of conveying the disturbance produced by 
the action of the sound-waves impinging upon its surface 
to the microphone or molecular action rather than by me- 


chanical movement of the floor itself.” When vou made 
AQ9 ; 
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that statement you didn't think that Reiss) microphone 
operated by molecular action, did you ¢ 


Ans. No, sir. 


The specification ot said patent, No. 258.665, 18 
offered in evidence, and marked Exhibit No. 3 for 
complainants of this date. 

(. N. Wirrams, 
Notary Publie. 


X-Int. 77. And it differed from all other telephones in 
the circumstance that it operates by mechanical vibration, 
whereas all others operate by moleeular action, as vou now 
understand the faet, is that so / 

Ans. Yes SL’. 

X-Int. 78. You also said that putting carbon onthe elee- 
trodes of the Reis instrument was of mere mechanical skill, 
and required no invention. Was that your opinion when 
you took your patent, No. 253,665 7 

Ans. It is merely a patent on a form of construction. 

X-Int. 79. Just answer the question. (Question repeated.) 

Ans. My opinion is the same—that it required no_ parti- 
cular invention—the act of placing the carbons in-place ot 
platinum. 

\-Int. SU), Lich vou discover oy Invent the carbon elee- 
trode for the purpose of transmitting speech / 

Ans. No, Sir. 

X-Int. 81. That was an invention when it was made, 
was it it; on which some great reputations have been made 
in the world 7 

Ans. Yes, sir. 

X-Int. 82. But you think it was mere mechanical skill to 
do that, do you / 

Ans. [ think that at that time that if a person was working 
on a telephone, and could get these carbons as now made, 
they would use them in the place of metal. In the first 
place they are cheaper, and in the next place they do not 
oxidize, and for the reason that they are better for the pur- 
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X-Int. SO. Does not carbon oxidize very fast when if is 
used as a circuit breaker / 

Ans. | never used it as an automatic circuit breaker. 

X-Int. 84+. When it is interposed in a cireuit which is 
broken and closed alternately, doesnt it oxidize very ra- 
pidly ¢ 

Ans. I never have tried it and don't know. 

X-Int. 85. Then vou don't know whether carbon burrs 


lip in the intense heat of the electric spark , 


‘ 
‘ Ans. I do. 
X-Int. 86. That is what we call oxidizing, isn’t it 
z Ans. Yes, sir. , 

X-Int. 87. And don’t vou also know that platinum is used 
in a circuit breaker because of its refractory nature, and be- 
cause it resists oxidization / 

Ans. I do. 

X-Int. 88. Then vou think that any man who was mak- 
ing a circuit breaker, would naturally take to carbon in place 
of platinum, do you ‘ 

Ans. It depends altogether on the kind of circuit breaker 
he was making. If he was using an intense current, it 
would burn up. 

X-Int. 89. You also made the remark in your testimony 
that without loose contact you could yet nothing ; there 
would be no variation or disturbance of the current. Sup- 

. pose the two carbon electrodes are secured together by a set 
screw With a positive stirrup or link connecting them so 
P 


that the contact is absolute, do vou mean to say that you 
can't talk through that and use it as a microphone for the 
tranmission of speech‘ 

Ans. I do, if it is screwed up tightly. 

X-Int. 90. If it is screwed up so that striking it with your 
tinger you can’t possiblw make it separate or break the cur- 
rent, won't it transmit speech / 

Ans. It would if it was in loose contact—that is, to keep 
tightened so that you could not shake it, and still there is 
separation. 
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X-Int. 91. Suppose it was pressed together with a weight 
of a pound or two, can’t you use it as a transmitter ¢ 

Ans. That would depend on the size of the piece of car- 
boon. 

X-Int. 92. Just detinea loose contact as you understand it ? 

Ans. A loose contact is a contact you could lay fifty 
pounds one on top of the other, and if they are not screwed 
down I should call that a loose contact. 

X-Int. 93. But if vou put on top of the fifty pounds a 
screw, so that there is contact between the end of the screw 
and the weight, and there is a stirrup connecting the oppo- 
site carbons. then that wouldn't be a loose contact / 

Ans. No, sir. 

X-Int. 94. Then, that wouldn't talk / 

Ans. No, sir. 

X-Int. 95. A loose contact, according to your definition, 
is any pressure at which you can talk ¢ 

Ans. Yes, sir. 

X-Int. 96. When you serew it up so hard that you can't 
talk, it ceases to talk. That is vour definition, is it not / 

Ans. Yes, sir. 

X-Int. 97. When these two electrodes are held together 
in positive contact, and one of them is spoken to and speech 
is transmitted, as vou understand it, isn’t that effect due to 
the fact that there is a variable resistance through that joint 
occasioned by the circumstance that there is more or less 
pressure between the two electrodes produced by the air 
waves beating upon one / 

Ans. Yes, sIr. 

X-Int. 9S. And that is a variable resistance transmitter, 
ism t it ¢ 

Ans. Yes, sir. 

X-Int. 9. There is an instrument known as the Hughes’ 
microphone, are you familiar with that / 

Ans. I am. 

X-Int. 100. That was known in IS7S8. wasn’t it / 

Ans. Yes, sir. 

X-Int. LOL. That consists of a rod of carbon supported at 
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its two ends by cups or sockets of carbon through which an 
electric current is made to pass, doesn’t it / 

Ans. Yes, sir; one of his forms. 

X-Int. 102. And mounted upon a board. If spoken to, 
and a telephone receiver is placed in electric circuit, speech 
is transmitted by it, isn’t it ; 

Ans. His tirst ones were too delicate to transmit speech, 
but he modified the form, and then speech was transmitted. 

X-Int. 103. By merely speaking to the board on which 
this thing was mounted / 

Ans. Yes, sir. 

X-Int. 104. And that was in 1878, wasn’t it ¢ 

Ans. Yes, sir. 

X-Int. 105. Now, will you look at patent No. 252,714, 
granted to yourself and Bartlett, in which a diaphragm sup- 
ports a number of radiating rods of carbon, having their 
opposite ends mounted in sockets of carbon, the current of 
electricity passing through the joint at the opposite ends. 
Isn’t that simply a number of Hughes’ microphones mount- 
ed on a diaphragm, so that when ‘the diaphragm is spoken 
to the microphonie disturbance shown by Hughes in 1878 
is produced and speech transmitted just as he transmitted it 

Ans. Yes, sir; it is a modification of the Hughes micro- 
phone. 

The specification of said patent, No. 252,714, is 
offered in evidence, and marked Exhibit No. 4 for 
complainants of this date. 

C. N. Witiiams, 
Notary Public. 


X-Int. 106. It is a modification of the Hughes micro- 
phone, having, as the drawing shows, four microphones on 
one side and four on the other, so that the current has six- 
teen different joints through which it passes; that is it, 
isn’t it? | 

Ans. Yes, sir. 

X-Int. 107. The object of which is to make sure that 
there will always bea way open for the current ¢ 
A30 
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Ans. Yes, sir. 

X-Int. 108. So as to prevent a breaking of the current / 

Ans. So as to prevent an absolute breaking of the cur- 
rent. 

X-Int. 109. And that particular transmitter is the one 
which is called the Molecular Telephone, isn’t it? 

Ans. Yes, sir. 

X-Int. 110. And the one in use by the telephone com- 
pany ¢ 

Ans. Yes, sir. 

X-Int. 111. Will you tell the Court where the mode of 
operation differs at all in principle from the published 
method of Hughes in 1873 ¢ 

Ans. There is no difference. 

X-Int. 112. You were asked about the Baxter instrument, 
and described it in your direct examination somewhat. Do 
you mean to say that that differs in its principle and mode 
of operation from the Hughes microphone or from the 
Blake transmitter ¢ 

Ans. It is the same as found in all battery transmitters 
with a loose contact. 

X-Int. 113. And don’t you think that the Baxter instru- 
ment adopts means for making sure of preserving the cir- 
cuit, which are not ina single Hughes transmitter 4 

Ans. The instrument is constructed on the principle of 
the various battery transmitters. It comes the nearest in 
construction to the Blake, being’ very sensitive ; much more 
so than the Hughes microphone; therefore, if spoken loud 
against, the current would be broken. 


Adjourned to 2 o’clock for lunch. 
C. N. WitiiaMs, 
Notary Public. 


2:30 P. M. Adjourned to Saturday, February 
6th, 1885, at the same hour and place. 
C. N. WIttams, 
Notary Public. 
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DEPOSITION OF JAMES W. MC DONOUGH. 
160 Broapway, N. Y. City, Feb. 14, 1885. 
Examination continued before Corra N. Williams, Notary - 
Public and Special Examiner. 
Present: Mr. Dickrrson and Mr. Srorrow, 
Counsel for complainants. 
Mr. Kerassey, 
Counsel for defendants. 
ws 
James W. McDonough, a witness produced on be- 
Yo half of the defendants, being duly sworn testifies as follows : 
Divrect-erumination by M am Keashey : 
Int. 1. What is your name, age and occupation ¢ 
Ans. My name is James W. McDonough; I am _ thirty- 
nine years old; my occupation is that of electrician. 
Int. 2. Where do you live at present / 
Ans. I reside in New York at present; I used to live in 
Chicago. 
Int. 3. How long did you live in Chicago / 
Ans. I lived there about eighteen years. 
Int. 4. What was vour business there / 
Ans. My business was that of manufacturer of furniture 
and upholstered goods. ; 
| Int. 5. Were you engaged, while in Chicago, in experi- 
: ments, invention, and practice relating to the transmission 
and reproduction of vocal sounds and articulate speech by 
» 


means of electricity / 

Ans. Yes, sir. 

Int. 6. Did you file in the Patent Office, at any time, an 
application for a patent for an instrument intended for that 


g speech by elec- 


« 


purpose—for the purpose of transmittin 
tricity ¢ 

Ans. Yes, sir; I filed an application April 10th, 1876, 
ealled a ‘ Teleloge,” which name was afterwards altered at 
the request of the Patent office into a telephone. 

Int. 7. Can you produce a certified copy of that applica- 
tion / 
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Ans. Well, I suppose I will have to answer that by say- 
ing that I can; I havn’t it in my hands at present. 


A copy of this application, produced and marked 
Defendant’s Exhibit 1, of this date, and put in by 
consent in place of the original; to have the same 
effect as a certified copy would have, and subject 
to the same objections to which a certitied copy 
would be. 

Int. 8. Were you examined as a witness in the matter of 
the interference between Elisha Gray, George B. Richmond, 
A. E. Dolbear, T. A. Edison, A. G. Bell, E. Berliner, and 
James W. McDonough, for improvements in telephones at 
the ottice of Gridley & Co., in Chicago, on January 20th, 
IS8s81, and on the following days, up to and ineluding Jann- 
ary 24th, 1ss1 ¢ 

Ans. Yes, sir. 

Int. 9. Did you produce at that time certain drawings re- 
ferred to in your testimony, known as MeDonough drawing 
No. 1, receiver; MeDonough drawing of August 26th, 
i871; McDonough drawing No. 3, transmitter; Me- 
Donough drawing No. 4, transmitter and receiver, and 
have them marked as exhibits in that examination / 


> 
) 


* + 


Ans. Yes, sir. 

Int. 10. I now show you a copy of your deposition taken 
in January, ISS1, with the drawings that you have referred 
to, and ask whether the statements made in that deposition 
were and are true, and the drawings there referred to are 
correctly given / 

Ans. Yes, sir; assuming that there are no clerical errors 
in the copy. 

Said COpy (being pages 273 to 310 inclusive) is 
put in evidence as if the testimony had been now 
repeated and as if the copy were a certitied copy of 
that examination, without objection on the part of 
the complainants, and marked for identification. 

C. N. Wintrams, 


Notary Puble and Special Examiner. 


oe 
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(This deposition appears in the book of defendant's 
exhibits in the molecular case, pages 456 to 481 in- 
clusive. ) 

Counsel for defendants offers the application filed 
April 10, 1876, with the copies of the correspond- 
ence from the files of the Patent Office, and the 
drawings annexed to the application, which is marked 
defendant’s Exhibit 2 of this date. 

C. N. Witiiams, 


Notary Public and Special Examiner. 


The complainants, admit the copy and it is agreed 
that it shall stand as of the same effect as a certified 
copy would have, and subject to the same legal ob- 
jections as would apply to a certified copy. 

(This application of April 10, 1876, correspond- 
ence from files of the patent office and drawings 
annexed to application, will be found printed in the 
book of defendant’s exhibits in the molecular case, 
pages 448 to 455 inclusive. ) 


Int. 11. In your testimony, in the interference case, you 
brought down the statement of your experiments and the 
description of your instruments to about the first of July, 
1875. Did you at that time leave Chicago for a time and 
for what purpose / 

Ans. Yes, sir; at that time I went off on a vaeation of 
about six weeks. 

Int. 12. Did you after your return resume your experi- 
ments with the speaking telephone / . 

Ans. Yes, sir. 

Int. 13. With what special purpose / 

Ans. Well, before that time I had construeted some in- 
struments with which I had operated for obtaining the 
transmission of articulate speech and music, and I continued 
my experiments for the purpose of making instruments 
which I supposed would be necessary for commercial ap- 
paratus—that is, instruments which would have more of the 
A3l 
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commercial form and giving louder speech, and more par- 
ticularly on the subject of obtaining a louder tranmission of 
speech as I continued the experiments. | 

Int. 14. Did you construct any instrument during the 
fall and winter of 1875 and 15764 

Ans. Yes, sir; I constructed a large number—probably 
tifteen, fifteen at least—ditferent instruments. 

Int. 15. Did you continue to experiment on your former 
instruments in connection with those made at a later date / 

Ans. I did at times use some of the former instruments, 
or parts of them, with the instruments that were made at 
later dates. 

Int. 16. Have you in your possession any of the new 
forms of instruments that you made after the first of Sep- 
tember, 1875, and before filing your application / 

Ans. Yes, sir; I have several of the instruments which 
are almost in the same shape as they were when used at that 
time. 

Int. 17. What was the first of the new instruments you 
made ¢ 

Ans. About the first of the new instruments I made was 
the one here on the table. It followed in the month of 
September, and was used with this big receiver or the origi- 
nal of that big receiver and another receiver which has 
never been brought into the controversy. 

Int. 18. How would you describe that transmitter / 

Ans. The transmitter was mounted on a wooden handle 
or stand, and the body of it was made of brass in cylinder 
form, and it had a diaphragm of German silver clamped on 
to it by a ring of brass, and it was fastened to a wooden board 
by a brass extension which was screwed into the wood and 
rested upon a piece of leather. In front of the diaphragm 
was a brass post insulated from the brass cylinder, contain- 
ing a screw,—an adjustable screw. In the point of this 
screw there was a hole bored which was intended to contain 
an electrode which I used for holding all the electrodes 
that immediately touch the German silver diaphragm. 

In the inside at a later time, probably within a month 
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afterwards, was placed a transverse bar containing an ad- 
justable screw which could be adjusted up to touch the dia- 
phragm, but which was in electric connection with the brass 
cylinder and the diaphragm, and the purpose of this screw 
afterwards was the prevention of too wide play of the dia- 
phragm, or, in other words, to limit the motions between 
the two points, one in front and one behind. These two 
points were placed very nearly in a line. 

Int. 19. What material did you use in the sockets of the 
adjusting screw for the electrodes ¢ 

Ans. I used platinum, iron, German silver, brass, copper 


—possibly some other metal—and the point of lead pencil,— 
an ordinary lead pencil.” In making it up I had the screw 
hole made about the size of an ordinary lead from a lead 
pencil, and knew that that was one of the conductors of elec- 
tricity. | 

Int. 20. Did you use this instrument, and with what re- 
ceiver / 

Ans. I used it with the receiver that time that was made 
in the latter part of June, and another one that was con- 
structed in September some time, and used it at other times 
after that. 

Int. 21. With what results / 

Ans. Well, we obtained very good articulation from it. 
We used it as a speaking transmitter in connection with 
wires that I had up in the house, and we used it with very 
good results—very good speech, rather. 

Int. 22. Is this instrument which you hold in your hands 
in the same condition it was in 1875 4 

Ans. I believe it to be in the same condition with the 
exception of the little carbon point ; [ think that was broken 
at the time. 

Int. 23. Did it have the carbon point in use in 1875? 

Ans. Yes, sir; a carbon point in the form of a Jead pencil. 

Int. 24. How is that marked; with what tag at present ? 

Ans. The tag that it seems to have on here now is, * Mc- 
Donough Metallic Diaphragm Transmitter of October, 
1875.” 
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Int. 25. Was it really made in September ¢ 

Ans. Yes, it was made in September. 

Int. 26. Have you caused photographic views of these 
instruments to be made, showing the exterior and interior 
of the arrangement / 
Ans. Yes, sir. 


These photographs are produced and offered in 
evidence and marked Exhibit No. 3 and Exhibit No. 
4 for defendants of this date. 

C. N. Witirams, 


Notary Publie and Special Examiner. 


Int. 27. Did you make another set of instruments, em- 
bracing transmitter and receiver, in the fall of 1875, known 
as the Tin Drum Pendulum Transmitter, October, 1875 ¢ 

Ans. Yes, sir; [had them made ; they were made for me. 

Int. 28. And the McDonough Tin Drum Receiver, Oc- 
tober, S75 

Ans. Yes, sir; I had them made. 

Int. 20. Will you describe this set of instruments / 

Ans. The instruments originally were intended for both 
transmitter and receiver, but were used, one as a transmitter 
and the other as a receiver. 

The receiver is the same as it was at that time, with the 
exception of the wooden stand that carries the magnet, 
which was lost, and the wire has been wound on the mag- 
net since. It is a new wire. 

Int. 30. Describe the transmitter / 

Ans. The transmitter is a tin cylinder with a tin end—a 
dupheate of the tin drum form receiver. The part which 
acts as a diaphragin is about ten iuches in diameter the widest 
way, and the length of the tin box of whieh it forms an 
end is # 1-2 inches. The receiver is the same size. They 
are both flattened on one side of the box to enable them to 
rest without rolling over. A wire was attached to the tin 
frame of the transmitter, and at a point directly under the 


electrode was soldered a piece of platinum. The electrode 
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was formed of a piece of brass about 2 1-2 inches long 
and a quarter of an inch—about one-eighth—broad, which 
hung at a third of its distance from the top by a brass rod, 
around a brass pivot, which allowed it to swing. This was 
mounted on a piece of wood and that on a piece of leather, 
and a screw passed from the back of the tin plate forming 
the diaphragm through into the wood. The wood and the 
leather act as an insulator for the swinging of the pendulum 
electrode. At the end of the pendulum was an adjustable 
screw witha milled head, and in the end of this screw was 
bored a hole for the insulation of such electrodes as were 
used, which were of metal and of pencil points—different 
metals. There was a wire soldered to the little rod which 
formed the pivot on which the swinging electrode worked. 

Int. 31. Now the receiver / 

Ans. The receiver case was of the same size as the trans- 
one of the 


mitter case, and was intended to bea duplicate 
other. The magnet had something the form of the iron 
work of a Jews-harp—the two poles coming within a half 
an inch of oneanother. The magnet was wound with wire 
and mounted upon an L shaped stand of wood, and the ad- 
justment was made by pushing the magnet and wooden 
frame backward and forward on the inside of the tin can 
that formed the receiver. 

Int. 82. How were the wires connected ¢ 

Ans. The wires of the receiver of the magnet were run 
through a pair of screw eyes. In operation, a battery was 
put in circuit, and the instruments were placed at different 
parts of the house, where they were out of hearing distance, 
and were operated by speaking upon the diaphragm of the 
transmitter and holding the ear close to the diaphragm of 
the receiver. 

Int. 33. In your experiments with these instruments, 
what were the results / 

Ans. From the experiments with these receivers we ob- 
tained some very good articulate speech, but the resonance 
of the drums was very great, and interfered to some extent 
with articulation. 
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Int. 34. How do your instruments, as they are at present, 
compare with their condition at that time 4 

Ans. The parts of the instrument are the same, with the 
exception of the stand of the magnet, and the wire which 
is wound on the magnet. Of course, the instruments today 
are ina very dilapidated state, having been carried around 
for a number of years. 

Int. 35. Is there anything that is reproduced in the in- 
strument except the wooden block which holds the magnet, 
and the wire which was coiled around it? 

Ans. No; except it might be the piece of carbon in the 
electrode. These pieces of carbon are quite brittle, and get 
broken very easily. 

Int. 36. Have you caused photographs of these instru- 
ments also to be made / 


Ans. Yes. sir: I have. 


Four photographs of these instruments, the 
MeDonough Tin Drum Pendulum Transmitter of 
October, L875, and the McDonough Tin Drum 
Receiver, October, 1875, are produced and offered in 
evidence, and marked Exhibits No. 5, No. 6, No. 7, 
and No. 5 for defendants, of this date. 

C. N. Wintiams, 


Notary Public and Special Examiner. 


Int. 87. Did you make still another set of instruments of 
parchment diaphragins / | 

Ans. Yes, sir; I made another set of instruments which 
I have in quite a dilapidated state, which were made after 
that, and at first were used one as a transmitter and one as a 
receiver, and afterwards used each one both as transmitter 
and receiver ; the original intention was to use itas a ‘rans- 
mitter and receiver, and the parts were built with that pur- 
pose. At first they were mounted upon wooden posts, but 
I afterwards changed them and had brass drums or eases 
put around them for the purpose of trying to exelude out- 
side noises. There were doors put in the drums for the 
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purpose of getting in at the magnets which had adjustable 
serews to allow them to be adjusted nearer and farther 
away from the pieces of iron which were placed on the 
parchment diaphragms. There are arrangements on these 
—both of them—for the purpose of tightening the dia- 
phragms and on one of them the iron ring which formed a 
part of the tightening apparatus has been removed and sent 
that 


—_— * 
4 


to the patent office, and replaced by a new brass ring: 
ring was put into the patent office as an exhibit. 

Int. 38. Was there any means in this for adjusting the 
electrodes / 

Ans. Yes, sir, there were. I used on these two instru- 
ments quite a number of electrodes in different shapes and 


those—some of them—have been photographed, and I have 


them in a little box. They all had some form or method 
for adjustment, and all lead to the idea of confining the 
diaphragm between two points by some means or another. 
The one which was represented in the photograph of one 
of the transmitters is loose from it now and I have it in my 
hand. It is a small bar which passes under the parchment 
so as to come directly under the serew which carried the 
electrode. This bar was attached to a little Z-shaped piece 
which carried the adjustable screw at the top by another 
screw which was fastened underneath the diaphragm. One 
of the wires run from this contrivance to the binding 
posts, the other one to a piece of German silver which 
had a piece of platinum soldered on it, and was fastened 
directly under the electrode carrying the screw, and was In-_ 
sulated by the parchment from the brass piece. 

The other electrodes are in this box, and are shown on 
the photograph which was made of them. At the left of 
the photograph, looking from below, is a side and top view 
of the same electrode. 

The next figure, the third from the left looking from 
below, has lost a screw from it which was formerly there 
for the purpose of adjustment. 

The next two are in very near the same shape that they 
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were, with the exception that the movable points have 
dropped out of one. | 

The sixth piece, which is a small screw with a milled 
head, has lost its means of fastening to the parchment. 

The seventh is of the species of the first, and has two 
little electrodes inserted in a piece of rubber, and_ those 
electrodes have two little eyes to which were fastened the 
wires running from the transmitter to the battery and to 
line, &e.; and it also has an adjustible screw, and at one 
time a little piece of metal which rested upon the two 
electrodes. 

The two last are at the extreme right of the photographic 
exhibit looking from the bottom, and are electrodes which 
were attached to the parchment and directly under the 
ad justible electrodes. 

There is one other electrode upon one of the brass drum 
transmitters or telephones, which is of the same class as the 
ones last described and the one shown first to the left of 
the photograph by two views. It consists of a small piece 
of rubber fastened by a serew to the parchment, and 
through the piece of rubber and lying on top of the plain 
surface of it are two pieces of metal, and resting upon 
them isa cireular piece of metal which can revolve, and 
which has an adjusting screw to tighten or loosen the 
circular piece of metal. 

[ think I made a mistake in making a deseription of the 
photograph. The two large pieces on the left hand side, 
looking from the bottom are not different sections of one 
piece, but are two different pieves placed in different 
positions to show a section, being of what was nearly the 
same shaped piece of metal; one standing on the edge and 
the other on the flat. 

Int. 89. Now, have you finished those electrodes / 

Ans. I think I have; I have tried to. 

Int. 40. Who made the brass work upon these instru- 
ments ¢ 7 

Ans. The brass work on thes? instruments were all made 
by Mr. T. b. Jeffreys, of Chicago. 
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Int. 41. Who made that upon the Tin Drum Pendulum 
Transmitter ’ 

Ans. Mr. Jetfreys made that, too. 

Int. 42. What was his business / 

Ans. He was a model-maker, and had made some electri- 
cal instruments before that. 

Int. 8. Did he work near your place / 

Ans. His place of business was on the other side of the 
street, not very far from my place of business. 

Int. 44. Have you caused photographs to be made of the 
MeDonough Brass Drum Transmitter No. 1, and the Me- 
Donough Brass Drum Transmitter No. 2; and also photo- 
graphs of those several electrodes you have described ¢ 


Ans. Yes, I have. 


These photographs are produced, and offered in 
evidence, being four in number, and marked Exhi- 
bits No. 9 and No. 10, No. 11 and No. 12, for de- 
fendants of this date. 

C. N. Witirams, 
Notary Public and Special Examiner. 


Int. 45. Will you look at the photographs of these instru 
ments and deseribe them ¢ 

Ans. Referring to the drawing, McDonough Brass Drum 
Telephone No 1; G His the wooden frame between which 
is the brass drum; D is the tightening ring, and © © ad 
justing screws for the purpose of tightening the parchment 
D: E is the electrode with wire attached running throug! 
the switch. Referring to the drawings, McDonough Brass 
Drum Telephone, No. Z. on the salle page, in the instru 
ment from the left looking from the bottom G i are the 
wooden frame; A is the brass drum; D is the tightening 
ring; C the screw—one of the screws for tightening; DE 
the electrodes: ID the one on the right hand side of the 
page, H is the wooden frame; 2 the tightening ring, and F 
the electrode. 
Int. 46. Had these instruments means for adjusting the 
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position of the magnet relatively to the metal plate attached 
to the under side of the diaphgram ¢ 

Ans. Yes, sir, they both have; they were mounted on a 
wooden frame, which had a screw on the main head which 
pressed on the bottom of the wooden frame, by which the 
electrodes could be raised or lowered, and adjusted towards 
the piece of iron which was attached to the under side of 
the diaphragm. | 

Int. 47. How did you get access in order to adjust / 

Ans. There were a pair of doors to each instrument—one 
in front and one in the back for getting at the works in the 
interior. 

Int. 48. What was done with the magnet used with the 
June receiver / 

Ans. The magnet that was used with the June receiver 
was one that was formerly used with another instrument, 
and that was taken off and cut down, and made part of the 
patent oftice exhibit when [ filed my application. 

Int. 49. During your experiments in 1875, did you dis- 
cover that your magnets, after they had been magnetized, 
remained magnets for a long time ? 

Ans. Yes, sir; I know that they were, and that tin piece 
of rod or the armatures stuck to them very often when there 
was no current on the line. 

Int. 50. Have any of your instruments, made in the year 
1875, disappeared ¢ 

Ans. Some of them have, yes, sir; entirely. 

Int. 51. What was the state of your health in and after 
the year 1876? 

Ans. My health never was very good, and after having 
returned from Europe, where I went for the benefit of my 
health, [ applied myself to business so closely that I very 
soon broke down again, and was not well at any time when 
I was making these experiments. In July, 1875, my health 
was in a very bad state, and it continued so, so that in the 
year 1878 I was obliged to give up business entirely; my 
health isn’t any of the best just now. 

Int. 52. In preparing your application, which was tiled 
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on April 10th, 1876, which form did you adopt, and for 
what reason ? 

Ans. I adopted the form which I had first obtained sue- 
cessful results from in 1875, and which I had made after- 
wards in several different forms, in which I have shown two 
electrodes or sets of electrodes, which were used on the 
Brass Drum instruments in the Fall or Winter of 1875. 

Int. 53. Have you caused photographs to be made of the 
patent office receiver and the patent office transmitter / 

Ans. [ caused photographs to be made of reproductions 
of the patent office models that were placed there. The 
originals in the patent office were burnt up in the fire in 
the patent office, and we were notified by the commissioner 
of patents of that, and made up duplicates of the same. 


Photographs of the McDonough Patent Office Re- 
ceiver, April 10th, 1876; and McDonough Patent 
Office Transmitter, April 10th, 1876, being shown 
on the same page, are produced and offered in evi- 
dence, and marked Exhibit No. 13, for defendants 
of this date. 

©. N. Wittiams, 


Notary Public and Special Examiner. 


The duplicates which are here photographed are not the 
same which were put in the patent office as exhibits, but 
are duplicates of duplicates. 

Int. 54. Have, you the reproductions similar to those 
placed in the patent office from which the photographs 
were made now in your possession / 

Ans. The reproductions of which these photographs are 
taken are similar to those in the patent office, with the 
exception that those in the patent office are mounted upon 
board, and have a representation of the battery; otherwise, 
I believe they are the same in size; and I know, as far as 
any practical difference is concerned, that they are the 
same. 

Int. 55. Have you those now present, and do you pro- 
duce them for examination ‘ 
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Ans. Yes, sir; I have a pair of the models referred to; < 
[ am referring, of course, to the second set of duplicates, 


and not to the patent office models. | | 
Int. 56. Had. you ever heard of Mr. Bell at the time 
when you tiled your application / 
Ans. No; I had never heard of Mr. Bell at that time. 
Int. 57. Had you ever heard of any claim made by him 
to having invented a telephone of any deseription / 
Ans. No; I never heard of Mr. Bell before. 
Int. 58. Had you seen or heard of his patent of March ~ 
ith, 1576 ¢ - 9 
Ans. Not at the time [ filed my application. | 
Int. 59. Where did you get the name of ‘*Teleloge ¢” ' 
Ans. I made it out of two Greek words on the oceasion. ; 
[ wanted to make a distinction between the word * tele- : 
phone” and the word * teleloge.” 
Int. 60. Have any of the parts of the instruments used . 
by you in June, 1875, been made exhibits in the interfer- : 
ence case in the patent office / . 
Ans. Yes, sir; there was a pair of instruments there 
which were made as duplicates or exhibits, which contained : 
a part of one of either the receiver or transmitter, I don’t i 
remember now—of the ring which was used in the June 
instrument. 
Int. 61. Have you reproduced this instrument ¢ eld 
Ans. There is a reproduction of that; yes, sir. a 
Int. 62. Have you those reproductions / oF 
Ans. There is one set of them here ; ves, sir. ~ 
Int. 63. Are those made in accordance with those which 
were filed in the patent office in that interference case / | 
Ans. I believe they are; they are in all the essential 
parts. 
Int. 64. Have you caused photographs to be made of 
them / | 
Ans. Yes, sir. i 
; 


Said photographs are produced and offered in evi- 


° dence, entitled McDonough Receiver, June, 1875: 
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McDonough Transmitter, June, IS75, and marked 
Exhibit No. 14 for defendants of this date. 
C. N. WILviaMs. 


Notary Public and Special Examiner. 


Cross-examined by Mr. Storrow: 

X-Int. 65. You have referred toan instrument which you 
say is at the patent office, and which you state to bea 
duplicate of the model originally filed with your application 
of April 10th, 1876. Is that the instrument-referred to in 
some certified copies of the papers produced by your 
solicitor, Mr. Townsend, on the motion in these cases, and 
printed on pages 212 to’ 220, inclusive, in the defendant’s 
papers in answer to the motion’ I refer to the papers 
which begin with the certificate, as follows: 


* DEPARTMENT OF THE INTERIOR, 
Unirep Srates Patent OFFice. 

This is to certify that the annexed are true copies 
of papers deposited in this office, November 1, 1881, 
relating to the application of James W. MeDonough, 
filed April 10th, 1876, for * Teleloge.” These papers 
have not, as yet, been accepted and applied as part of 
said application file. 

In testimony whereof I, E. M. Marble, Commis- 
sioner of Patents, have caused the seal of the Patent 
Office to be affixed this 15th day of November, in 
the year of our Lord, one thousand eight hundred 
and eighty-two, and of the independence of the 
United States the one hundred and seventh. 

kK. M. Marsir, 


(‘omimissioner.”’ 


Ans. I believe they all refer to the sets of instruments 
that were sent as duplicates to the patent oftice. 

X-Int. 66. When did you last see the model filed in the 
patent office April LOth, 1876, with your original applica 
tion ? 
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Ans. I saw it afterwards, but I could not tell whether it 
was six months or a year afterwards. 

X-Int. 67. Where did you see it? 

Ans. I saw it, I think, in the primary examiner’s room. 

X-Int. 68. Did you go to Washington for the purpose of 
seeing it on that occasion? If not, what did you go for‘ 

Ans. No, J don’t think I went to Washington for the 
purpose of seeing it. I think I had some other business in 
New York or Washington at that time. 

X-Int. 69. Did you ask the examiner to show it to you, 
or how did you come TO tind it? 

Ans. I asked the examiner to show it to me. 

X-Int. 70. Have any talk with him about your ease then / 

Ans. I don’t think I had any extended talk with him 
about it, but I think the case was mentioned in some way 
and perhaps some few words spoken in regard to it. 

X-Int. 71. What was the name of the examiner ? 

Ans. I don’t remember now who the examiner was at 
that time, but I might find out from some of my papers; I 
might find out the date of my visit even. 

X-Int. 72. You have here produced this afternoon a 
number of instruments from a trunk; where are they kept 
at the present time / 

Ans. Do you mean where are the instruments kept when 
they are not here / 

X-Int. 73. Yes. 

Ans. They are kept in the bank vault. 

X-Int. 74. What bank and what vault ? 

Ans. The bank vaults under the building at No. 4 Wall 
street ; I can’t tell you the exact title of the bank; in the 
United Bank building. 

X-Int. 75. In the safe deposit vault ? 

Ans. Yes, sir. 

X-Int. 76. In whose name are they stored there / 

Ans. They are stored in my name. 


The complainants’ counsel state that, in order to 
save the trouble of going to Chicago, if it can be 
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avoided, they will admit that Mr. McDonough’s 
Chicago witnesses would now testify exactly as they 
did testify in January, 1881, in the interference case, 
if Mr. McDonough or his counsel, Gen. Dunean, re- 
quested them to make that admission. 


SaturRDAY, Mareh 14th. 

Examination on the part of defendants resumed at the 
office of C. P. Crosby, 160 Broadway, New York.  Pres- 
ent, A. @. Keasbey, for defts.; G. T. Curtis, Jr., for 
complts. 

At the request of the defendants’ counsel the examina- 
tion was postponed to Mareh 18th, at the same hour and 
place, with the understanding that if the,counsel of com- 
plainant shall prefer that another day than March 18 be 
substituted in place of that day, such day may be substituted 
without, however, an extension of defendants’ time. 


Examination of witnesses on the part of the de- 
fendant continued at 160 Broadway, March 18, 1885, 
at 12 o’elock M. 

Present: Mr.Curtis for the plaintiff, Mr. Kras- 
BEY for the defendant. 

It was mutually agreed that the examination be 
postponed until Saturday, the twenty-first day of 
March, at 12 o’clock, at the same place, with the 
understanding that if either counsel shall desire the 
substitution of another day instead of Saturday it 
shall be so arranged ; this agreement being made in 
pursuance of the stipulation at the last meeting, and 
not as an extension of the defendant’s time. 

C. N. Witirams, 


Special Examiner. 


In pursuance of above stipulation the examination 
was further adjourned to Thursday, March 26th, 
1885, at 12 o'clock M., at the same place. 

C. N. WituiaMs, 
Special Examiner. 


- am LARA AA LEI er eae oe 


EVIDENCE FGR DEFENDANTS. 


IN THE CIRCUIT COURT OF THE UNITED STATES. 


FOR THE SOUTHERN DISTRICT OF NEW YORK. 


Ture American Bett TELEPHONE _ 
PANY, ET AL. 
Vs. In Egnity. 
THr Overtanpd TELEPHONE 4 


ET AL. 


IN THE CIRCUIT COURT OF THE UNITED STATES. 
FOR THE DISTRICT OF NEW JERSEY. 
Ture AMERICAN Bett TELEPHONE Com- 
PANY, ET AL. 
VS. i E ° 
. . n Kquity. 
THe OvERLAND TELEPHONE CoMPANy, | ae 
THe OverRLAND TELEPHONE pena 


oF NEw JERSEY, ET AL. 


IN THE CIRCUIT COURT OF THE UNITED STATES. 
FOR THE EASTERN DISTRICT OF PENNSYLVANIA. 


Tue AmerIcAN Bett TELEPHONE Com- 
PANY, ET AL. 
vs. | 
Tue Overtanp TeLernonr Company, » In Equity. 
THe OverRLAND TELEPHONE COMPANY | 
oF New Jersey, THe PENN OvVER- 
LAND COMPANY, ET AL. 
Testimony on the part of the defendants in the above 
stated cases continued before me at my office, No. 721 
Broad street, Newark, New Jersey, this 19th day of Sep- 
tember, A. D. 1885. 
Fl 
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Present :—Messrs. E. N. Dickerson and J. J. Storrow, 
for complainants. 
A. Q. Keassey, Esq., for defendants. 
C. N. Wittrams, Special Examiner. 


John R. Paddoek, called for defendants and sworn. 


Ervamined by Mr. Aeash: Y = 

Int. 1. What is your age and place of residence / 

A. I am thirty-three years of age, and reside at East 
Orange, New Jersey. 

Int. 2. What is your business and occupation / 

A. Instructor in physies and chemistry, connected with 
the Stevens Institute of Technology. 

Int. 3. How long have you been engaged in that insti- 
tute / 

A. Seven years. 

Int. +. Have you during that time had your attention 
directed to the subject of electricity, and to what branches 
especially / 

A. I have, especially to the branch of testing electrical 
apparatus; making and construeting various telephonic ap- 
paratus, and the solution of various electrical problems. 

Int. 5. Have you made yourself familiar with the practi- 
eal working of telephone instruments generally / 

A. I have. 

[nt. 6. Have you, at the request of the counsel for the de- 
fendants in these cases, been engaged for some time past and 
for how long, in practical tests of the operation of certain 


_ 


forms of telephonic apparatus / 

A. [ have been so engaged for a period of three or four 
months. ) 

Int. 7. Where mainly have those experiments been con- 
ducted / 

A. They have been conducted at my laboratory, at my 
house in East Orange, New Jersey. 

Int. 8. By whom have you been assisted ? 


A. By Mr. E. W. Smith. 
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Int. 9. You stated Mr. E. W. Smith: of Newark, New 
Jersey / 

A. Yes, sir. 

Int. 10. Is he a practieal electrician, familiar by experi- 
ence with the working of telephonic iastruments / 

A. I consider him to be so, judging from the work which 
we have done together during the past two or three monthlis, 
and from the fact that I learned that he was the manager 
of the central office in Newark, New Jersey, operating the 
patents for the Bell Telephone Company and subsequently 
that he acted as superintendent of the Overland Company 
at Newark, New Jersey. 

Int. 11. Will ‘you state in detail the nature and results of 
the experiments in which you have been engaged, and if 
you have such a statement prepared in writing you can pre- 
sent it / 

A. I have prepared a statement of the experiments which 
I now hand to the examiner. 

The following is a copy of the statement: 


“The experiments were begun in April and carried 
on at intervals until the middle of July, 1885. 

* They were conducted at my house in the township of 
East Orange, New Jersey. The cireuit was about three 
hundred and fifty feet in length and extended from the house 
to the stables and return. The instruments were placed 
part of the tne at the ends of the line,—in the house and 
stables, and part of the time in distant parts of the house 
separated by two closed doors. The battery used was from 
one to five Leclanche cells. The first experiments were 
with two Baxter transmitters; one of them was used as a 
transmitter while the other was used as a receiver: the 
induction coils were not used, and both instruments were in 
the battery circuit. The ear was simply applied to the 
mouth opening in the instrument used as a receiver and in 
this way many words and short sentences were transmitted 
and correctly received—such as the names of States: Maine, 
Louisiana, California, ete., also various railroads and ex- 
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press companies, such as The Pennsylvania Iailroad, 
Delaware, Lackawanna and Western Railroad, Adams Ex- 
press Company, etc., ete. 

“The next experiments were made with instruments con- 
structed by Mr. E. W. Smith as follows: 

“A square box of wood was made, provided with two 
binding posts and having a hole in the front for a mouth 
piece. On the cover of this box a circular hole about two 
inches in diameter was bored and a piece of skin tightly 
stretched over it; a piece of platinum was glued to the cen- 
tre of this skin and connected by a wire to one of the bind- 
ing posts. Two little screws were placed at the margin of 
the circular hole, one terminated by a little pit on which a 
drop of quicksilver was put; the other pointed. An 
angular piece of metal was used as a hammer—having two 
feet, one of platinum which rested upon the piece of 
platinum glued to the centre of the membrane or skin, and 
the other rested in the little cavity containing the quick- 
silver. The opposite arm of the hammer had a small hole 
bored near the end of said arm and rested upon the pointed 
screw. Theentire hammer piece in this instrument weighed 
twenty grains. From the pin or screw containing the 
quicksilver, a wire extended to the second binding post. A 
block having a hole about three inches in diameter was 
placed over this cover, thus forming an outer circle. 

‘This instrument is hereafter referred to as No. 1. 

* Another instrument constructed precisely like No. 1, 
except that the box was dispensed with in order to apply it 
to the ear, was used asa receiver and is referred to as No. 2. 
The hammer piece in this instrument weighed nineteen and 
a half grains. A third instrument of the same kind as No. 
2 was made and used as a receiver, in which one of the 
platinum pieces was replaced by a piece of carbon. This 
instrument is referred to as No. 3. The hammer piece in 
this instrument weighed twenty-nine grains. 

“ With the above named instruments many experiments 
were tried, much time was consumed in obtaining the 
requisite bearings of the points of support of the hammer 
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piece, so that it could move with perfect freedom ; this 
could only be done by repeated trials in which the hammer 
piece was slightly moved or jarred each time, and also in 
rendering the weight of the hammer—neither too great or 
too small, which was done by making the platinum foot 
quite long and then grinding it down until it worked freely 
and speech was transmitted by or through it. It was not 
until after this that they were weighed and the weiglits 
found to be twenty grains, nineteen and a half grains and 
twentv-nine grains for Nos. 1, 2 and 8 respectively: 

“Whenever the above conditions were obtained, together 
with the requisite tension of the membrane or skin—articu 
late speech was always transmitted and received by the 
above instruments clearly and distinctly ; but as will be 
seen from the nature of some of these conditions, they 
were not always at the control of the operator, such as for 
instance the tension of the membrane which depended 
largely upon the state of the atmosphere at the time, or the 
balancing of the hammer piece on its supports, which could 
be obtained only by eareful trials. 

“When in working order—with instrument No. 1 ass 
transmitter, and a receiver known as the Lockwood-receiver 
of magneto class, long and sustained conversation was 
carried on. Among other things the following paragraplis 
from the New York Times were read by me while sitting 
in a chair in front of instrument No. 1, and two or three 
feet distant from the mouth opening, and correctly received 
by Mr. Smith at the other end. 

“* Pennsylvania Railroad, Great Trunk Line and United 
States Mail Route. 

*¢ Trains leave New York via Desbrosses and Courtlandt 
Street Ferries, as follows: 

“*Tlarrisburg, Pittsburg, and the West, with Pullman 
palace cars attached, 9 A. M.,6, 7 and 8 P. M. daily. New 
York and Chicago limited, of parlor, dining, smoking and 
sleeping cars at 9 A. M. every day. 

“* Among the passengers of the Inman Steamship City of 
Chicago, which sailed yesterday for Liverpool, were Pres- 
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dent ' >of San Salvador; the Hon. George 
C. Tanner, United States Consul at Liege; the Rev. Dr. J. 
©. White, the Rev. Dr. S. H. Howe, the Very Rev. Henry 
Gabriell.’ 

“With instrument No. 1 as a transmitter, and instrument 
No. 3 (one. carbon point) as a receiver, the following was 
spoken by Mr. Smith and received perfectly by me: 

** What is the distance from San Francisco to Chicago ¢ 

+ What railroad ought I to take going from San Francisco 
to Omaha? This has been a fine day, hasn’t it ?° 

“Changing places I went to the transmitter, and Mr. 
Smith to the receiver, when the following was spoken and 
received perfectly : *Hollo. Mr. Smith! Have you read 
the morning papers? The morning papers say that Gen. 
Grant has begun work on his new book ¢° 

“ Several weeks after this, instrument No. 2 was connected 
with instrument No. 1, (both instruments have platinum- 
electrodes). Mr. Smith was not present at this time. I 
speaking and Mrs. Paddock at the receiver. The following 
was transmitted three times and received correctly each 
time. 

**Do you think it will clear off so that we can take a 
drive in the park ?’ 

*“T then went to the receiver, and Mrs. C. A. Paddock 
spoke into the transmitter, when the following was received 
with perfect distinctness : 

“¢Mr. Robinson and I went over to the West side in 
Chicago to hear Dr. Hatfield; when we got there the church 
wis crowded. The church resembled the Broadway Tab- 
ernacle in New York.’ Much more was transmitted by all 
these instruments at various times of which no record was 
preserved. 

“ After these experiments were completed, I continued 
the work by experiments with the Reis instruments. They 
were the cubical box transmitter and the knitting needle 
receiver. These experiments were made on the 15th, 16th 
aud 1ith.of July, 1885, at. my laboratory in East Orange. 
The instruments sed were substantially the same as those 


JOHN R. PADDOCK. 


OF 


DEPOSITION 


figured in Defendants’ Exhibits, pp. 673, 674, Molecular 
Telephone case, and herewith appended; they were ob- 
tained from President Morton of the Stevens Institute of 
Technology, and were said by him to be Exhibits in the 
Spencer case. 

“The transmitter was used in a variety of ways and good 
articulate speech was obtained in each of these ways, viz.- 
the box was placed in both of the positions figured in the 
annexed photographs, it was also placed horizontally and 
the lid closed. It was sometimes spoken to with the mouth 
close to the mouth piece, at other times standing over it 
and speaking down on tothe diaphragm and at other times 
with the lid raised as in the photograph No. 2 and sitting 
two or three feet away from it. 

“The best results were generally obtained when standing 
over it and speaking down on to the diaphragm in a moder- 
ate and sustained tone of voice and without explosive 
utterance such as would be given for sake of emphasis. 

* As in the case of the previous experiments with instru- 
ments constructed by Mr. E. W. Smith, it was found neces- 
sary that the hammer pieee should have as nearly as 
possible a free motion upon its supports, and tliis could 
only be obtained by repeated trials, viz.: lifting it up and 
letting it fall on its supports, moving it a hair’s breadth one 
side or the other, or jarring it slightly, so as to change the 
points upon which it rested. It was observed after many 
trials that when in a position best adapted to transmit 
speech, the little platinum foot which was the electrode of 
the hammer piece, would rebound several times or chatter 
on the platinum strip glued to the membrane and forming 
the other electrode, whenever lifted, no matter how slightly 
and let fall again, which would seem to indicate a very 
light contact and well balanced supports to the hammer 
piece. . 

“The following is a record of the sentences transmitted 
and received with these instruments : , 

“Hollo. Mr..Smith? How do you hear me’ Did you 
get that? Is that any:better? ‘When does your train go? 
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“* Hollo. Mr. Paddock? When will I have to leave for 
home? How far is it from Brick Church to Newark ? 
“* Hollo. Mr. Paddock ? 
“ New York, July 16th, 1885. 
“* My Dear Sir:—Will you kindly call at my office to- 
morrow, at ten o’clock. 
‘ Yours respectfully, 
‘Joun J. Hopxins.’ 


“<* Hollo. Mr. Smith. Hollo. How long can you stay 
to-day ; can you remain until eight o’clock ? | 

“<* Hollo. Mr. Paddock. Hollo. Hollo. I can remain 
until eight o’clock if necessary. I would like to take the 
5:37 train. 

“*Hollo. Mr. Smith. Where are you going this summer 
for a vacation; have you ever been to the Adirondacks? 
Have you ever been to Blue Mountain Lake? You can 
take the boat at New York and go to Troy, and then by 
railroad to Whitehall, and from Whitehall by steamer 
through Lake Champlain. Hello. Did you get all that?’ 

“Mr. Smith came to the transmitting room after this and 
said he received every word of it and repeated it to me. 

“ We also made experiments with the Baxter transmitter 
anda Reis receiver, knitting needle form. 

‘With these instruments, conversation was carried on at 
great length. The following are examples: 

“¢*Hollo. Mr. Paddock? I hold in my hands Prescott’s 
book, ‘The Speaking Telephone, Electric Light and other 
recent inventions.’ Do you think it is a good and reliable 
work? I do, and I hope that you agree with me. Have 
you read Gordon’s work on electricity and magnetism, and 
do you consider it a good work ¢ 

“* Hollo. Hollo. Mr. Smith. What do you think about 
introducing industrial training into our schools? What do 
you think about using carpenters’ tools in these schools, 
such as planes, saws and chisels? 

“¢ Have you noticed that we have our warmest weather 
now in September? I have noticed of late years that we 
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have a few warm days in July and August, but our warmest 
weather often comes after the middle of September.’ 

“The Reis knitting needle receiver requires a fresh strong 
battery of from five to six cells, to be effective.” 

Int. 12. Have you here present the instruments with 
which you made these experiments ¢ 

A. I have them here present. 

Int. 18. Will you produce instrument number one, to be 
marked as an exhibit 

A. This is it (producing instrument. ) 


. Said instrument is offered in evidence and marked 
No. 1, Paddock, September 19th, 1885. 
C. N. Wittiams, Special Examiner. 
Int. 14. What is this? 
A. That is number two. 
Said instrument is produced and marked No. 2, 
Paddock, September 19th, 1885. 
©, N. Witurams, Special Examiner. 
Int. 15. What is this? 
A. Number three. 
Said instrument is produced and marked No. 3, 
Paddock, September 19th, 1885. 
OC. N. Witiiams, Special Examiner. 
Int. 16. What are the other instruments / 
. A. These are the instruments which Professor Morton 
handed me. 
| ee Int. 17. Will you produce the instruments which you re- 


fer to as those given to you by Professor Morton ? 
A. I will do so. 

These instruments are produced and marked No. 4, 
Paddock, September 19th, 1885, and No. 5, Paddock, 
September 19th, 1885. 

C. N. Witirams, Special Examiner. 


Int. 18. Have you the photographs to which you refer in 
your examination 4 
A. I have these photographs with me. 


Int. 19. Will you produce them and have them marked, 
F3 
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or refer to the pages in the Molecular case where they can 
be found ? 

A. They can-be found in defendant’s exhibits, Molecular 
telephone case, pages 673 and 674. 

Int. 20. Have you recently made experiments with the 
Reis transmitter and receiver marked as an exhibit in 
Frankfort, Germany, in the testimony of Dr. Stine, and re- 
ferred to in the testimony of Professor Thompson / 

A. I have, within the last two days. 

Int. 21. Are those instruments now in your possession 
and before the examiner ? 

A. They are now in my possession and before the ex- 
aminer. The transmitter is marked ‘* Defendant’s Ex- 
hibit, Reis—Frankfort Instrument, July 16th, 1884, 8. D. 
O., Com., in two parts, 137 a and 137 b.” 

Counsel for the complainant objects to the intro- 
duction of these instruments as having been brought 
from and made in Europe and, therefore, not compe- 
tent evidence to anticipate a patent in the United 
States, it being entirely immaterial in law whether 
Bell’s invention, pure and simple, had been made 
and practiced for a hundred years in Europe if it 
had not been patented and published there. 

Int. 22. Do you find these transmitters and this receiver 
described and drawn in a printed publication concerning the 

teis Instruments / 

A. I find this transmitter figured and described in the 
Reis publications entitled ** Defendant’s Exhibit, Reis Lee- 
ture, Yearly Report of the Physical Society at Frankfort on 
the Main, 1860 to 1861,” on page 24 of Defendant’s Ex- 
hibits, in the American Bell Telephone Company. vs. The 
Molecular Telephone Company. 

Int. 23. What difference, if any, do you tind between 
this transmitter and the drawing contained in that lecture ? 

A. The difference I find is, that this instrument is pro- 
vided with an adjusting serew of peculiar device which is 
not figured in the drawing of the Ries lecture. 
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Int. 24. On what part of the instrument is that adjusting 
screw { 

A. This adjusting screw passes through the strip of brass 
which terminates in one of the electrodes, and is screwed 
into the wooden block. There is no other cut in the brass 
strip so that the screw proper does not appear to adjust that 
strip; but the screw is supplied with a spiral cord wound 
around it so that when this coil is operative it presses down 
upon the brass strip to follow the vibration of the dia- 
phragm when it is retreating. 

Int. 25. What is the condition of the spiral cord on that 
instrument ¢ 

A. I find this coil to be practically useless, having lost its 
elasticity, apparently from age. It is inoperative. 

Int. 26. Is the instrurhent now exhibited in the same con- 
dition as when you received it from Mr. Keasbey ? 

A. The instrument is in the same condition as I re- 
ceived it. 

Int. 27. Have you made any alterations in it whatever 
except to remove the screw and adjust the wires ? 

A. I have made no alteration except during the experi- 
ments. I dispensed with the adjusting screw entirely and 
used only the means furnished by the strip itself and the 
binding screw for adjustment. 

Int. 28. Is the membrane the same as when you re- 
ceived it 4 

A. The membrane is the same. 

Int. 29. Who assisted you in your experiments with this 
instrument within the last two days ? 

A. Mr. E. W. Smith, of Newark. 

Int. 30. Where ? 

A. At my laboratory at my house at East Orange, New 
Jersey. 

Int. 31. On’ what line? 

A. On the same liné that was used in’ the previous expe- 
riments. 

Int. 32. Where was the transmitter placed ? 
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A. The transmitter was placed in my laboratory in the 
house. 

Int. 33. Where was the receiver placed ? 

A. The receiver was placed in the stables at the rear of 
the yard. 

Int. 34. Will you now look at the receiver and state how 
it compares with the receiver shown on page 98 of the de- 
fendant’s exhibits in the Molecular case? 

A. It is substantially the same; except in the one figured 
on page 98 there is a signaling apparatus on the side, and in 
the exhibit the signaling apparatus is on the inside and of 
different shape. 

Int. 35. Have you that receiver in your hands? 

A. I have. 

Int. 36. It is in the same condition it was when you re- 
ceived it / 

A. It is in the same condition, except when I received it 
the resonance box was much broken and smashed and one of 
the wooden supports of the needle was gone. I glued it to- 
gether as best I could and made a wooden support—this 


one—and corresponding to that one. 

Int. 37. Is there any new part then except simply the 
single wooden support / 

A. There is no new part which I added except that sup- 
port. I merely glued it together. 

Int. 88. Will you now state the results of your experi- 
ments made with that transmitter and receiver / 

A. I will read from a record which I made during the 
experiments, the nature and the result of them. With this 
instrument I transmitted and received with Mr. Smith a few 
songs, some with and some without the words of the songs. 
Sentences were also transmitted of which I received single 
words; other sentences in which two or three consecutive 
words were received, and finally I succeeded with Mr. Smith 
in transmitting short sentences in which the whole 
sentence was received. This is the record: Trans- 
mitted by Mr. Smith, Hollo! Paddock. How do 
you hear me? Received by me, Hollo! Paddock; 
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transmitted by me, Hollo! Mr. Smith, how is that? How 
isitnow? Isthatany better? Received by Mr. Smith, 
Smith, better; transmitted by Mr. Smith, Hollo! Mr. Pad- 
dock, Hollo! Hollo! Do youhear what say’ New York 
and Philadelphia. Received by me, Hollo! Mr. Paddock ; 
New York and Philadelphia; transmitted by me, Hollo! 
Hollo! Mr. Smith, ean you hear me? Did you go down to 
see the yacht race yesterday’ Received by Mr. Smith, 
Hollo! Mr. Smith, can you hear me? Did you go down / 
Transmitted by Mr. Smith, Delaware and Lackawanna and 
Western Railroad Company. 

Song sung by Mr. Smith, ** Down on the Swanee River.” 

Song sung by Mr. Smith, ** Home, Sweet ILome.” 

Received by me, Delaware, Lackawana and Western 
Railroad Company. Both songs were received. Trans- 
mitted by me. Did you get the letter I sent to 203 Broad 
street, Newark, New Jersey? Received by Mr. Smith. 
Did you get the letter (blank) 206 Broad street (blank.) 
Transmitted by me. Hollo! Mr. Smith, did Mr. Keasbey get 
my telegram which I sent this morning. Song sung, ‘Bat- 
tle Cry of Freedom.” Reeeived by Mr. Smith. Holle, 
Mr. Smith, Mr. Keasbey get my telegram (blank) I sent 
this morning, Song received. | 

Int. 39. How did you verify the fact that these songs 
were received in these experiments ¢ 

A. We had a single line circuit, and one of us being at 
the transmitting instrument and the other at the receiver, 
and when he received, came back to the transmitting room 


and repeated what he had received, and the person who 
transmitted it veritied what he had received from what he 


had transmitted. 

Int. 40. Did you do that in the case of these sentences 
which you have proved, with care, so that you could be cer- 
tain of the actual transmission of the words given ¢ 

A. We did; with great care. The person who received 
these words would leave out in blank spaces what he could 
not positively say he heard, and give the words which he 
positively knew that he heard. 
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Int. 41. Are you certain, as a practical man, that these re- 
sults are actual results of transmission of articulate speech 
under the circumstances you have mentioned, and not to be 
ascribed to the imagination. Are you certain of the val- 
idity of the experiments / 

A. Iam certain of the validity of the experiments, but I 
would say that with familiar sentences, such as Hollo, How 
do you get that; Hollo! Mr. Smith, that the imagination 


goes a great ways in receiving such words; but with regard , 
to the other words, they were unexpected and,-therefore, I 5 


thought the imagination could not have aided in receiving 


SI 


them. 
Int. 42. Did Mrs. Paddock assist during some of the 
time when you were away ¢/ 
A. She did, as appears in this report which I have given. 
Int. 43. You know the fact that while you were absent 
part of the time she assisted Mr. Smith in the experiments / 
A. She did. [ was obliged to go to the Stevens Institute 
and Mrs. Paddock assisted Mr. Smith. 

Counsel for complainant renews the request which 
he has heretofore made in respect to the experi- 
ments with what are called Reis instruments, that 
they be repeated in the presence of witnesses, as In 
the Dolbear case, in order that the conditions under 
which they are made may be verified, and that it 
may be ascertained whether the words supposed to 


be heard were. in fact. spoken. - 


Counsel for defendants asks whether counsel for 
complainant is willing to extend the time for clos- 
ing these proofs sutticiently to enable him to have 
such experiments made. 


Counsel for complainant says that it is their pur- 
pose to bring this case to a hearing in the October 
term. That the defendants, not having closed their 
testimony, the complainant has not been able to put 
in his reply, and that he believes there will be no 
time to extend the defendants’ testimony ; but he 
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‘ spark, but entered into no scientific investigation. 
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says that during the time of taking the testimony in 
reply for the complainants he would be very glad to 
have the defendants produce to the experts of the 
complainants and their experts, the apparatus which 
they say is a reproduction of the Reis apparatus, and 
to have the defendants, or their experts, try to hold 
up a conversation by the use of those instruments 
under conditions similar to those in which the simi- 
lar trials were made in the Drawbaugh case and the 
Dolbear case. 


Cross-ernanined hy Mr. Dickerson. 

X. Int. 44. As I look at this bored block transmitter 
marked Reis-Frankfort Instrument, I observe that the brass 
strip carrying the platinum contact point is constructed so 
as to be adjusted to press upon the platinum patch on the 
diaphragm. As at present, when the screw with the spiral 
spring is withdrawn, it presses with very considerable force 
on that platinum point and that pressure can be controlled 
by reason of the peculiar construction of the brass strip itself. 
Now, will you inform the Court whether, when you tried 
your experiments, you did not have it so adjusted as that the 
contact between the platinum point and the platinum strip 
was maintained when you were speaking into the cone / 

A. The platinum strip was so adjusted that we could get 
sounds through it and get speech. Whether it was adjusted 
so that the contact was maintained during that time—the 
I don’t know. 

X. Int. 45. Then you didn’t take the trouble to find out 
whether you adjusted your thing to work as a microphone 


ora cireuit breaker 7? 


A. I took this trouble and with this object in view, to so 
adjust it that speech would be heard at the other end, and 
my attention was not especially directed to whether the con- 
tacts were in connection all the time or not. I ecouldn’t 
judge. I viewed them as closely as [I could. I saw no 
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X. Int. 46. If I understand you, you had five cells bat- 
tery on that / 

A. Yes, sir. 

X. Int. 47. Isn’t it as certain as anything in the world 
that if that circuit had been broken, there would have been 
a spark ¢ 

A. I think that if the cireuit had been broken to a 
considerable extent, itis certain that there would have been 
a spark—with five cells. 

X. Int. 48. That isn’t the question. Isn’t it as certain as 
anything on earth that if that cireuit was broken at all so 
that the current ceased to flow, there would have been a 
spark ¢ 

A. I think that if the cirenit— 

X. Int. 49. Don’t you know that there would as well as 
you know anything ¢ 

A. I know it—from theoretical consideratons, I know it. 

X. Int. 50, Don’t you also know that when the contacts 
are maintained by a suitably adjusted pressure, and a varia- 
tion of that pressure is made by vibrating the diaphragm, 
the current passing through the joint will vary with the 
pressure in a ratio somewhat in proportion to the variation 
in the vibration and to the air waves that produce that vi- 
bration / 

A. I do know that. 

X. Int. 51. That is called a microphone, isn’t it, in the 
language of scienec, to-day 4 

A. It is so used. : 

X. Int.52. Will you just look on the drawing of this 
bored block transmitter in the Reis lecture as exhibited in 
the Molecular record, page 27, and say where there is any 
provision, such as in the actual block produced, for adjust- 
ing any pressure between the contacts ? 

A. The provision which I observe in this drawing is in 
the elasticity of the strip of brass which is here shown, and 
J observe that the terminal contact point is raised above the 
level of the base of the binding screw, this binding screw 
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by being screwed down tighter or loosened would vary the 
the pressure at the contact point. 

X. Int. 58. Does not the binding screw press the base of 
that arm square down upon the block without any curve 
arrangement such as shown in your model for varying the 
pressure 4 

A. It does press the arm referred to down upon the block, 
apparently, in that figure. 

X. Int. 54. And with that construction, the point being 
set at a definite distance from the diaphragm ; when tlie di- 
aphragm vibrated it would leave the point of reflexion and 
touch on condensation of the air? 

A. AsI understand, the interrogatory, if the arm is sv 
fixed that the contact point is at some distance from the 
the platinum strip, it would so operate. 
~ X. Int. 55. And isn’t that the operation specifically des- 
eribed in the text in these words: ‘“ At the first condensa- 
tion the hammer-like wire d. is pushed back; at the 
rarefaction it cannot tollow the retreating membrane and 
the current traversing the strip remains broken, until the 
membrane forced by a new condensation again presses 
the strip against d. In this way each sound wave causes a 
breaking and closing of the current ?” 

A. It could be so deseribed. 

X. Int. 56. Isn’t that a true description 7 

A. It would be a true description. I think the deserip- 
tion would also apply provided it was not held at a fixed 
distance: that same operation would be described in those 
words. | 
X. Int. 57. That is to say you think that if the apparatus 
was constructed so that the arm carrying the platinum strip 

ras put under a tension and made to follow the plati- 
num patch on the diaphragm, that the operation would be 
a compliance with the description in the books ? 

A. I do not so understand it. It would follow the dia- 
phragm, but I understand it to be a description in which 
the arm at some point of its following the membrane, parts 


from it. 
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Q. And don’t you know that that is the very distinction 
between acireuit breaking transmitter and a microphone 
transmitter / 

A. Ido not fully understand what a circuit breaking 
transmitter is meant to be. 

Q. Well, I will try to make it plainer. Isn't that the 
very distinction between two transmitters, one of which 
makes and breaks the current at each vibration and the 
other of which does not break the current at all, but main- 
tains its constant contact. 


A. It 1s. 


PRe-direct hy Mr. hreashey ° 
t. D. Int. 1. I find on page 243 of complainants’ proofs in 
the case of the American Bell Telephone Company against 
the Baxter Telephone Company, this statement by Professor 
Cross: “ It is of no importance whether the characteristic 
similarity in form between the air waves and electrical 
waves is produced by the variations in electro-motive force 
due to a magneto transmitter; tothe variation in resistance 
caused by a microphone or other battery transmitter: or, if 
such a thing were possible, by a series of excessively minute 
breaks produced by a circuit breaking transmitter. If by 
any form of transmitting telephone these characteristic 
variations in form, to which the quality of a sound is due, 
are impressed upon an electrical current so that the electrical 
undulations are similar in form, to the sound waves which act 
upon the transmitter, the methed employed is that invented 
by Mr. Bell, as distinct from the method used by Reis.” 
Can you assert as a definite fact, scientifically, 
that in your experiments with the Reis-Frankfort In- 
strument while transmitting speech, there were or were not 
exceedingly minute breaks produced by that instrument ? 
A. I could not so state whether there were minute breaks 
produced or not. I know of no means to ascertain such 
minute breaks. 
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K. EATON. 
Asahel K. Eaton, produced and sworn on behalf of 
the defendants in the above eases, testified as follows : 


Direct examination by Mr. Keashey: 

Int. 1. Where do you live / 

A. In Brooklyn. 

Int. 2. What is your profession 7 

A. Iam a practical chemist and manufacturer of elee- 
trical instruments. 

Int. 3. How long have you been engaged in that work ? 

A. About twenty-five or thirty vears. 

Int. 4. Where is vour laboratory ? 

A. At 65 Henry street. 

Int. 5. Before 1875 were you engaged in lecturing on 
chemistry and physics ¢ 

A. I was for many years. 

Int. 6. Did you know prior to that time in the course of 
your lectures, of the publications concerning leis’ tele- 
phone, or any of them 4 

A. I did; some of them. 

Int. 7. Which one were you, prior to that time, familiar 
with / 

A. The first notice I saw of the Reis telephone was in the 
Journal of Science I think, about 1862. I don’t remember 
the exact date; and the only thing after that for some years 
was the account in Ferguson on electricity. 

Int. 8. Did you havea copy of Ferguson’s description / 

A. Yes, sir. 

Int. 9. Did you make any experiments with the Reis in- 
struments in the winter of 1875 7 

A. I did, earlier than the winter. 

Int. 10. What time in the year ? 

A. In the summer and fall of 1875. 

Int. 11. Had you at that time heard of any work in that 
direction by Professor Bell / 

A. I had not. 

Int. 12. What experiments did you make with the Reis 
instruments / 
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Counsel for complainants objects to the testi- 
mony of this witness, who has not been set out in 
the answers heretofore as having former knowledge 
of the Bell invention, if it is the object of the de- 
fendants to prove by him that he had a talking 
telephone in brooklyn in 1875. 

A. I made a rude copy of the Reis telephone with 
such materials as [ had at hand ;—making use of a para- 
bolical reflector which had been used as a head light. I 
covered the front main opening with a thin board partition 


a board covering the front and about three-eighths of an 
inch in thickness—I think the first one. I then made use 
of the cross bar for supporting the contact point which was 
fastened tothe mouth of the reflector, and used the ordi- 
nary platinum connections as described in the Reis instru- 
ment, except I did not make use of the ordinary rolled 
platinum but used the welded platinum, which I welded 
myself, simply because that was really what Reis must have 
used, and [ thought it worked a good deal better ; that is, I 
welded platinum sponge instead. That was the only dis- 
tinction so far as the principle is concerned. 

Int. 138. What did you use for a receiver ? 

A. I used—in that case I took a resonance box that I had 
used for an Kolian harp, from which an arm was screwed 
and an electro-magnet fixed beneath it. The electro-mag- 
net was fixed solidly to the table. 

Int. 14. Have you in your hand a drawing showing the 
manner in which that transmitter and receiver were set up ? 

A. I have. 

Int. 15. Does that drawing correctly show the instrument 
that you have been speaking of / 

A. Yes, sir; this represents a second form. I first used 
a contact point touching on the outside of the diaphragm, and 
afterwards I cut a hole in the centre of the diaphragm, and 
made my point make a contact on the inside instead of the 
outside. 
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This figure is offered in evidence and marked 
Eaton No. 1, September 19, 1885. 
C. N. WiLiiams., 


Special Examiner. 


Transmitter. Receiver. 
Metoé 
Cap . + Rera—X—X— > OOO. Ree 


Hesonance Box 


Int. 16. What results did you obtain from that instru- 
ment ? 

A. With that instrument I was able to reproduce musical 
sounds without any trouble, and in some cases indistinct 
articulation of a few words or very short sentences. 

Int. 17. Can you give the date of these experiments, 
certainly / 

A. I can only say that it was in the summer or fall of 
1875. 

Int. 18. Are you quite sure that it was before the winter 
of 1875? During the summer and fall of that year 4 

A. Yes, sir; I can speak positively in regard to that. 

Int. 19: What means have you of knowing the time 
when these experiments were made ? 

A. My assistant who assisted me in these experiments is 
F6 
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now in New York in connection with the World, and I con- 
sulted with him so as to be absolutely certain about it. He 
came to assist me in January, 1875. 

Int. 20. Did you also made experiments with the cubical 
box form of the Reis transmitter / 

A. Yes, sir: [’made one soon after that. 

Int. 21. How long after that ‘ 

A. It was within the same year; I probably could get at 
the exact date because the man that made the box is living ; 
I can ascertain probably. 

Int. 22. From what drawing or information did you 
make the transmitting instrument / 

A. That one was wholly from the drawing in Ferguson. 

Int. 23. Did you make it accurately according to that 
drawing and description / 

A. Yes, sir. 

Int. 24. What receiver did you use in connection with 
that instrument ? 

A. I used anold violin. On top of it I mounted also a 
knitting needle and coil in that way. 

Int. 25. Does the drawing now shown exhibit- truly the 
transinitting and receiving iustrument that you have just 
mentioned / 

A. It does; ves, sir. 


This figure is offered in evidence and is marked 
Exhibit Eaton No. 2, Sept. 29th, 1885. 
©. N. WrrriamMs., 


Special Examiner. 


Reis Reis 


Transmitter. Receivor on Violin Case. 
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Int. 26. What results did you get from this instrument ? 

A. Well, from that knitting needle receiver I got very 
feeble results; but evidence of articulation as though some 
one was talking at an immense distance. We could hear the 
modulations of the voice’ but couldn’t tell what they were 
saying. Those were my first results. I afterwards eot 
better results. 

Int. 27. Did vou use a Reis transmitter with a condenser 
receiver like that used by Wright in Ferguson’s report 

A. Yes, sir; I did. 

Int. 28. What results did you get from that 4 

A. With a strong induction coil I got very distinet artic 
ulation of some words gnd parts of words. When I per- 
fected the transmitter why, I got it very distinctly after- 
wards. 

Int. 29. Were you one of the parties in what is known 
as the Spencer suit / 

A. I was not. 

Int. 30. Or in one of the cases which was tried with the 
Spencer case / 

A. Yes, sir. 

Int. 31. Were you sworn as a witness in that case ? 

A. I was not. 

Int. 32. Were you called upon to give any account of the 
experiments that you had been making with the Reis in- 
struments in that case / 

A. I was not. . 

Int. 33. Have you in your possession any parts of this 
instrument shown upon this figure ¢ 

A. Yes, sir; I have all these at my place, and I have 
those that are called for. 

Int. 34. Just take those two drawings, and say which of 
those identical instruments used in 1875, or what parts of 
them you still have in your laboratory ? | 

A. I have all these parts, except the platinum of No 1. 
transmitter is not on, and the electro-magnet has been, used 
for other purposes. 
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Int. 35. Have you the violin receiver and the cubical 
box transmitter still in your possession 4 

A. Yes, sir. 

Int. 36. Did you after that time and after the decision 
of the Spencer case, make further experiments with the 
Reis instruments ¢ 

A. I did. 

Int 37. And with what result ? 

A. Well, I got finally very good results. 

Int. 38. What sort of instrument did you experiment 
with afterwards from which you got good results ? 

A. I manufactured one of his electro-magnetic receivers. 
I used an electro-magnet for actuating an armature upon a 
resounding box, and with that I got—after various experi- 
ments, got good results. 

Int. 39. What do you mean by good results? Did you 
actually transmit articulate speech in continuous sentences ?¢ 

A. Yes, sir; Idid. I got from that form of Reis’ re- 
ceiver full sentences ; very distinctly but not very loud, but 


very distinctly. 

Int. 40. About what time were these latter experiments 
made; or through what time / 

A. Lean ascertain those dates exactly—I think about 1881. 

Int. 41. Did you in 1881 obtain a patent for an improve- 
ment on the knitting needle receiver of Reis ? 

A. I cannot give the date of the patent. I did that be- 
fore 1881. 

Int. 42. What was the nature of the improvement ? 

Objected to, because the patent itself is the only 
proper evidence. : 

A. I arranged in an ordinary hand telephone case a dia- 
phragm of brass or any non-magnetic substance that was 
attached to the core passing through the coil of the knitting 
needle receiver. In the first form I simply used a straight 
wire of iron or steel, or varied the experiment. After- 
wards I used a bundle of iron wire, and finally I used a 
spiral head by binding steel or iron wire closely so as to 
take the place of a solid rod. 
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Int. 48. Before 1876 had you had in your possession, or 
had opportunity to examine any of the Reis publications 
except the Ferguson ? 

A. No, Sir. 

Int. 44. Had you then seen the Reis-Legat article, or the 

teis lecture ? 


A. No. SIP. 


Cross-eramined by Mr. Dickerson e 

X. Int. 5. Are you the gentleman who organized the 
company known as the Eaton company / 

A. It was organized under my name; yes, sir. 

X. Int. 46. (Question repeated, which was :—Are you the 
gentleman who organtzed the company known as the Eaton 
company 4) 

A. Well, I was not strictly the one that organized it; | 
was the principal. 

X. Int. 47. Principle stockholder / 

A. No, I wasn’t the principal stockholder. There was a 
company organized upon my patents. 

X. Int. 48. And those patents were for a transmitter 
which was the subject of suit of the American Bell Tele 
phone Company against Spencer in Bostoii 

A. I believe so; yes, sir. 

X. Int. 49. And also against your own company in New 
Y ork? 

A. Yes, sir; we defended the suit. 

X. Int. 50. You defended the Boston suit—the Spencer 
suit / 

A. Yes, sir. 

X. Int. 51. I notice in your answer in your Boston suit 
that you set yourself up by name as a person having prior 
knowledge of the Bell invention long before his patent. I 
will quote your answer, with the view that Mr. Keasbey’s 
criticism may be overruled. Yousay, “ the defendant avers 
that long prior to any invention thereof by him (meaning 
Bell) the same was known to, and used by the following 


persons at the following places, to wit:” You then give 
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the names of a number of persons, yourself among the rest. 
Did you authorize that statement to be made and sworn to 
by the nominal defendant 4 

A. It isa thing I personally could not swear to, because 
I don’t know anything about what these other men swore 
to. 

X. Int. 52. Did you authorize that answer to be made 
and sworn to in respect to yourself / | 

A. I presume I did if my name is to it, but I want to 
read the article first, because I want to know what it is. 
All I have to say with regard to myself that that is true so 
far as I knew it before any invention of Mr. Bell’s. I don’t 
know when he invented it. Iam sure I don’t claim it as 
my invention. I only claim what I claim as an improve- 
ment upon Reis. Inever claimed anything else. I never 
stated the thing in that language at all verbally before, but 
[ don’t know with regard to these persons. 

X. Int. 53. You were yourself a defendant in the New 
York case personally ¢ 

A. I don’t know; I never had anything to do with only 
one case that Lam aware of. 

X. Int. 54. Then you haven’t any knowledge have you, 
that there was a suit against your company and you, per- 
sonally, in New York, as well as a suit against Spencer in 
Boston / 

A. There might have been, but I could never come to 
the trial; [ was sick at the trial; I was confined to my 
room. 

X Int. 55. Having that answer on file you didn’t offer 
yourself as a witness to prove its truth, so far as you were 
concerned / | 
gone because | 
was confined to my room by sickness sometime previous and 


A. I have just stated, I could not have 


during the time of the trial, but [ would have been very 
willing to have gone. 

X. Int. 56. Then you mean to say to the Court that you 
intended to be a witness to verify the truth of your answer, 
but that you were so sick that you couldn’t be a witness ? 
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A. I would say sick; but that was not the reason why I 
was not a witness. ‘ 
X. Int. 57. After that answer was put in, were you ina 
eondition in which you could have been éxamined as a wit- 
ness before the testimony was closed ? 
A. I don’t remember; I was always ready when called 
upon, and very willing. 
X. Int. 58. Can you tell us when it was you were sick, 
and how long you were so_ sick that you eouldn’t be ex- 


Peeks amined as a witness / 
A. I could get at it, but I couldn’t tell you now. 
a X. Int. 59. Can you remember whether it was a year or 
two years that you couldn’t be examined as a witness / 

A. There was plenty of time to examine me asa witness, 
but I spoke of the trial—at the time the trial came off. 

X. Int. 60. Give the other reason why you could not be 
examined as a witness, if sickness was not the only one / 

| A. As I understand, the reason that I always insisted that 
my invention was an improvement of the Reis. They 
didn’t wish to threw it open to the public. 

X. Int. 61. Then, if I understand your statement, it f 
was determined by you and your counsel not to examine 
you as a witness because by so doing the Reis invention 
with your improvement upon it would be cpened to the 
public ¢ 

; A. That is what they seemed to think. Some of them at 
least. 
. A. Int. 62. Your invention was made in 1875 as you 


now stated / 
A. No, sir; I never gave that time. 
X. Int. 65. Then your experiments were made in 1875? 
A. My experiments with the Reis transmitter and receiver 


were made in 1875. 
X. Int. 64. Then it was in respect to those experiments 

made in 1875 that you and your counsel decided not to ex- 

amine you for fear that the public would get the inven- 

tion / 

A. No, it was on account of the experiments that I tried 
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afterwards showing that the Reis telephone could be made 
to produce articulate speech. 

X. Int. 65. Then it was determined between you and 
your counsel that you would not prove what you knew to be 
true, that Reis would give articulate speech because you 
were afraid it would open it to the public 4 

A. I don’t know the way of lawyers. I understood it 
was the reason why they did not wish to use my evidence. 

X. Int. 66. They didn’t wish to prove that Reis’-was an 
articulating telephone? Of course, you knew that Professor 
Morton was examined as a witness to prove that it could 
talk ¢ 

A. Yes, sir; [didn’t know anything about it. Mr. 
Morton was brought into the very close of the thing when 
they were driven into a corner. They did expect to take 
some movement in that direction. [I had always taken the 
ground that it must be fought on the ground as an im- 
provement of the Reis telephone. That was the correct 
ground. 

X. Int. 67. When were these experiments tried which 
you and your counsel considered advisable not to testify 
about ¢ Will you state that 7 

A. All my experiments were tried at 65 Henry Street. 

X. Int. 68. When? I asked you when the experiments 
were made / | 

A. I never consulted myself with my counsel about it— 
only with the other proprietors of ,the company; I had a 
talk with them about it. 

X. Int. 69. Where do you suppose your counsel got the 
information that they claimed to have unless you gave it to 
him ? 

A. They got it through my partners ? 

X. Int. 70. And you told your partners and they told 
the lawyers / 

A. I presume so. 

X. Int. 71. But you told your partners that fact ? 

A. I always took that ground. 

X. Int. 72. Now, I come back tothe other question, when 
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was it that you made those experiments which showed that 
the Reis instrument was a good articulating telephone, and 
which experiments you concluded it was not advisable to 
testify about for reasons which you have already given / 

A. Well, all the way from the time I began these exper- 
iments until I gave them up—for probably two years more 
or less at different times; and I always took the ground 
trom the time I first got articulation, or any articulation, 
that it was capable of being made to articulate distinctly. 
Now, I did not carry out these experiments in full except 
so far as to satisfy myself, and to satisfy my own partners 
that it could be done, and that is the day when they refused 
to take that ground they started the interference suit. | 
then made for other parties outside; I made them Reis 
telephones that would transmit and receive articulate speech 
very satisfactorily. 

X. Int. 73. Then it was not those experiments made af- 
ter the trial that you refer to, but some experiments that you 
made before the trial ¢ 

A. Certainly. 

X. Int. 74. And you decided that it was not expedient to 
testify about those experiments because you didn’t wish to 
give it to the public 7 

A. Idid; I always took the ground that it should be 
opened to the public. 

X. Int. 75. Why didn’t you then testify in order that it 
might be opened to the public ¢ 

A. Because they didn’t call me. 

X. Int. 76. Who did you make those experiments of the 
Reis telephone for ? 

A. There were some _ parties 
Lincoln of Hartford. 

X. Int. 77. Who else ¢ 

A. Nobody except my company. Of course, I felt in- 
terested in the results myself. I did it at their expense and 


a Mr. Glen and a Mr. 


at their solicitation. 

X. Int. 78. Were they connected with any telephone 
company or were they connected with any defendants, or 
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afterwards showing that the Reis telephone could be made 
to produce articulate speech. 

X. Int. 65. Then it was determined. between you and 
your counsel that you would not prove what you knew to be 
true, that Reis would give articulate speech because you 
were afraid it would open it to the public 4 

A. I don’t know the way of lawyers. I understood it 
was the reason why they did not wish to use my evidence. 

~X. Int. 66. They didn’t wish to prove that Reis’ was an 
articulating telephone? Of course, you knew that Professor 
Morton was examined as a witness to prove that it could 
talk ¢ 

A. Yes, sir; Ididn’t know anything .about it. Mr. 
Morton was brought into the very close of the thing when 
they were driven into a corner. They did expect to take 
some movement in that direction. I had always taken the 
ground that it must be fought on the ground as an im- 
provement of the Reis telephone. That was the correct 
ground. | 

X. Int. 67. When were these experiments tried which 
you and your counsel considered advisable not to testify 
about ? Will you state that 7 

A. All my experiments were tried at 65 Henry Street. 

X. Int. 68. When? I asked you when the experiments 
were made ? 

A. I never consulted myself with, my counsel about it— 
only with the other proprietors of the company; I had a 
talk with them about it. 

X. Int. 69. Where do you suppose your counsel got the 
information that they claimed to have unless you gave it to 
him ? 

A. They got it through my partners ? 

X. Int. 70. And you told your partners and they told 
the lawyers ? 

A. I presume so. 

X. Int. 71. But you told your partners that fact ? 

A. I always took that ground. 

X. Int. 72. Now, I come back tothe other question, when 
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was it that you made those experiments which showed that 
the Reis instrument was a good articulating telephone, and 
which experiments you concluded it was not advisable to 
testify about for reasons which you have already given / 

A. Well, all the way from the time I began these exper- 
iments until I gave them up—for probably two years more 
or less at different times; and I always took the ground 
from the time I first got articulation, or any articulation, 
that it was capable of being made to articulate distinctly. 
Now, I did not carry out these experiments in full except 
so far as to satisfy myself, and to satisfy my own partners 
that it could be done, and-that is the day when they refused 
to take that ground they started the interference suit. | 
then made for other parties outside; I made them Reis 
telephones that would transmit and receive articulate speech 
very satisfactorily. 

X. Int. 73. Then it was not those experiments made af- 
ter the trial that you refer to, but some experiments that you 
made before the trial / | 

A. Certainly. 

X. Int. 74. And you decided that it was not expedient to 
testify about those experiments because you didn’t wish to 
give it to the public ? 

A. [did; I always took the ground that it should be 
opened to the public. 

X. Int. 75. Why didn’t you then testify in order that it 
might be opened to the public / 

A. Because they didn’t call me. 

X. Int. 76. Who did you make those experiments of the 
Reis telephone for ? 

A. There were some parties 
Lincoln of Hartford. 

X. Int. 77. Who else ? 

A. Nobody except my company. Of course, I felt in- 
terested in the results myself. I did it at their expense and 
at their solicitation. 

X. Int. 78. Were they connected with any telephone 
company or were they connected with any defendants, or 
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themselves defendants in any telephone suits so far as you 
know ¢ 

A. I don’t know; I had an impression that they were, 
or expected to be. 

X. Int. 79. You were never called upon in consequence of 
those experiments you made for those people? 


A. No, sir. 


Re-direct examination : 
R. D. Int. 80. Were you the chief stockholder in the 
company which defended the Spencer case / 
A. I was not the chief stockholder. 
R. D. Int. 81. Had you control over the operations and 
resolutions of that company / 
A. I had not. | 
Rk. D.. Int. 82. Did you have any negotiations or give 
any directions to counsel concerned in the suit as to the 
manner in which it should be conducted ? 
A. I did not 


untarily [ was not called upon by them to give any evidence. 


except voluntarily. I mean, except vol- 


I gave a great deal of pains to get information—get trans- 
lations from Italians and Germans, and I got hold of for 
instance, Popendorf’s article, and of some articles published 
in Italian, and had them all copied and sent them to the 
expecting in the first place that 


lawyers, hoping that they 


they would take this same ground of it being an improve- 
ment simply upon previously existing inventions. They 
dl 


paid no attention to it, and my partners all discouraged the 
idea of putting it upon the ground that these were improve- 
ments upon previously existing iiventions. Therefore I 
was never called upon in that suit. 

R. D. Int. 85. Did you communicate to your partners, 


or to those controlling the company, the nature of the ex- 
periments you had made with the Reis instruments and the 
results 4 

A. Yes, sir. 

R. D. Int. 84. Were you always ready to be examined as 
a witness ? 
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A. IT always was. When I was able, of course. 

R. D. Int. 85. Were you ever requested to be examined 
as a witness to prove these experiments ? 

A. I was not. | 


Re-cr oss hy M v's Dickerson As 

R. X. Int. 86. When the Eaton Telephone Company was 
organized, what was the amount of its capital stock ? 

A. Five hundred thousand, I believe. 

R. X. Int. 87. For what was that capital stock issued, 
for money or for patents / 

A. For patents. -> 

R. X. Int. 88. You were the owner of the patents, were 
you not! 

- Yes, sir. 

R. X. Int. 89. Then you got the entire capital stock for 
your patents / . 

A. I did as a matter of form; yes, sir. That is the way 
those things generally are organized. 

R. X. Int. 90. As a matter of substance, you put in the 
whole capital stock of the company ? 

A. There had been a great dealof money paid out in the 
patents, although as a matter of form the stock came to me 
and went back to the parties who had furnished the money 
previously for the work. 

R. X. Int. 91. The money for the work in getting up 
those patents / 

A. Yes, sir. 

R. X. Int. 92. Who were the capital stockholders of that 
company when you distributed this capital after having re- 
ceived it in your own name, and in what proportions were 
these other gentlemen the holders / 

A. There were only three principle stockholders—Mr. 
Tompkins, Mr. Cocksher and myself. 

R. X. Int. 93. What were the proportions of you three ? 

A. I can’t tell what proportion the others had. I had 
in the first place, one quarter. 

R. X. Int. 94. Who was the president of the company # 
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A. C. T. Tompkins. — 

R. X. Int. 95. Who was treasurer ? 

A. George Bb. Cocksher. 

R. X. Int. 96. Were you one of its directors ? 

A. Yes, sir. | 

R. X. Int. 97. Well, do you know who the lawyers were 
that you employed 4 

A. I don’t know that I could name all of them. The 
only one I ever met, I think, was Mr. Wetmore. 


R. X. Int. 98. Did you employ several 4 ~ 
A. IT heard the names of several; [ don’t know how = 
much they had to do with it. ; 

R. X. Int. 99. Did you employ several ? 

A. I did not. 

R. X. Int. 100. Did your company employ several ? | 

A. Several were employed. : 

R. X. Int. 101. Were they employed by strangers or by 
the company 4 

A. They were employed by the president; generally he i. 
represented the company, and he was the manager of things 
so far as I know; dic all that business. 

R. X. Int. 102. Was he one of the first inventors of the 


telephone, or had he himself any knowledge of Bell’s inven- 
tion before Bell himself made it? 

A. I ean’t tell; I don’t know it, if he had. 

R. X. Int. 103. You were the one on which the company . 
was founded ¢ 
A. Yes, sir. 


Re-direct examination : 

Kt. D. Int. 104. In the answer of Albert Spencer on page 
ten of the Spencer record, which is the answer to which Mr. 
Dickerson called your attention, it is stated in paragraph 
five, that before any invention of Bell, the same (meaning | 
the improvement and telephone) was known and used by a 
number of persons named in the answer, among whom your 
name is mentioned. Was that statement in that answer 
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true in point of fact, and did you use a telephone, namely, 
the Reis telephone, before the date of Bell’s patent / 

A. I did. | 

R. D. Int. 105. Did you use it before March loth, 1876, 
in this country so as to produce articulate speech / 


A. I did. 


Further CLrOSS hy Mr. Dickerson ° 


X. Int. 106. The answer was read to you'as if the words 


n “the same was known and used” meant the Reis telephone. 
) I read you now the answer in its very words, “ And this 
. defendant further answering on information and belief avers 


that long before any invention by said Bell of the alleged 
improvement specified “as his invention in said Letters 
Patent Numbered 174,465, the same was known and used 
by the following persons at the following places, to wit :” 
and your name is given as one. 

A. Yes, sir; I don’t ‘testify with regard to the other 
men; I testify with regard to myself. 

X. Int. 107. Then you testify with regard to yourself do 
you, that the invention specified in Bell’s patent No. 174,- 
465 was known and used by you before the date of his let- 
ters patent ¢ 

A. An invention equivalent to that was used; not the > 
same invention. 

X. Int. 108. And you think the Reis telephone is the 
equivalent of that? 

A. I think a great deal better than the one described in 
that patent. 

X. Int. 109. Then you think the Reis telephone is not 
only equivalent but a much better invention / 

A. Better than the one described in the patent upon 
which that suit was based. 

X. Int. 110. And that is what you meant when you had 
this answer drawn in that language ? 

A. I meant that I had made a speaking telephone before 
that. 


X. Int. 111. Did the defendants in that case:call any one 
™m : 
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of the number of persons as witnesses who it is said in the 
answer knew of and used the Bell invention before the 
date of his patent / 

A. I don’t know. 


Counsel for complainant gives notice that he will 
put in evidence the entire record in the ease of the 
American Bell Telephone Company vs. A. K. Eaton 
and others, in Southern District of New York. 


Defendants’ counsel requests that if the record in 
the New York case is put in, that the record in the 
Spencer case which was defended by the Eaton 
Company, and from which counsel has been reading 
to the witness, shall also be put in. 


Counsel for complainant says, that he does not 
propose to encumber his record with the whole 
Spencer case, but if counsel for defendant wishes it 
in the case, it will give counsel for complainant great 
pleasure to have him put it in. 


Counsel for defendant says that by stipulation the 
whole record in the Peoples case and the whole rec- 
ord in the Molecular case are in this case, and that if | 
counsel for complainant proposes to put in the Eaton 
case, and with a view to their putting in that case he 


puts in evidence the record in the Spencer case. 


Mr. Dickerson asks Mr. Paddock (a former witness here- 
in) who was in the room, whether he wasa director in the 
company, and he said he was not. 


Defendants’ counsel asks Mr. Paddock: Are youa 
director or stockholder in any telephone company ? 


Mr. Paddock: I am not a director or stockholder in any 
telephone company, and have no interest whatever in any 
telephone company. 
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SJharles A. Yoting, recalled for defendants for fur- 
ther examination. 


Examined by Mr. Keashey : 

Int. 1. Will you state briefly and comprehensively your 
opinion of the relation between the Reis transmitter and 
the modern microphone ? 


Counsel for complainant objects to any essay of 
Prof. Young about his opinion on those questions, it 
being not of the least consequence in the world what 


their relation may be, and is, therefore, entirely irrel- 
evant. 


A. My opinion is that there is no essential difference in 
principle between the action of the Reis transmitter and of 
any microphone transmitter. The action of the Reis trans- 
mitter, when used for the transmission of speech, is In my 
opinion identically the same with that of any modern 
microphone. 

Int. 2. How about the Reis receivers / 

A. I consider that in the various forms of the Reis re- 
ceivers we find all the essential elements of successful tele- 
phone receivers, and with modern microphone transmitters 
they will receive speech perfectly well; as the Reis trans- 
mitters will transmit speech very satisfactorily with modern 
receivers. : 

Int. 3. What is your opinion as to the correctness of the 
theory that speech cannot be transmitted by makes and 
breaks, but only by the actual changes of resistance or elec- 
tro-motive force ? 

A. I do not accept the theory. Speech can be transmit- 
ted by such gradual changes on the magneto telephone. In 
the case of the microphone transmitter, I should not be pre- 
pared to assert or deny any of the theories held with refer- 
ence to their action. I believe that speech can be trans- 
mitted by a series of breaks properly spaced and timed, and 
this, because I have heard the word “ Hollo!” transmitted 
by a wheel of Mr. McDonough’s described in my previous 
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testimony, and [ am confirmed in my opinion by complete 
experiments made by Prof. Brackett and myself. 

Int. 4. You refer to experiments made in connection 
with Prof. Brackett. How far were they successful and 
how did you prosecute them to completion ? 

A. They were so far successful that we obtained indis- 
tinct articulation of two words directed to the telephone, 
something such as Mr. Dickerson’s speech when his hand 
was before his mouth—the words were intelligible but 


couldn’t be called good. articulation. When we had reached _ ja 
that point in our experiments the funds at our disposal for ' 
experiments gave out, and at the same time both Prof. - he 


Brackett and myself were subjected to a great pressure of 
other matters that had been neglected in consequence of 
these experiments. We intended to resume these experi- 
ments as a matter of scientific interest without pecuniary 
compensation during the past summer vacation, but the 
death of Mrs. Brackett and Mr. Brackett’s departure for 
Europe prevented it. ; 

Int. 5. So far as you went in these experiments did you 
find anything to contradict your former ideas ? 

A. No, sir; we did not. We found, however, very great 
difficulty in ascertaining precisely what the proper timing 
and spacing of the breaks should be. We obtained traces 
of vibrations corresponding to words, but the same words 
spoken by different individuals showed such a great differ- 
ence in the tracing that we found it extremely difficult to 


pick out what was essential to the word in question and 
what was peculiar to the speaker." 
Int. 6. Are you, Professor, interested in any telephone 
patent or telephone company of any kind ? 
A. I am not, pecuniarily. 


No cross-examination. 


Eliphalet W. Smith, recalled for further examination 
on behalf of defendants. 
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Kua mined hy M 7. hreashey . 

Int. 1. Are you the same person who was sworn in these 
suits in July of last vear. 

A. I am. 

Int. 2. Are you still living in Newark ¢ 

A. [am living in Newark. 

Int. 3. Were you requested by me to assist Mr. John R. 
Paddock in certain experiments with various telephone in- 
struments during the past summer / 

A. I was requested so to do, and I have been assisting 
Mr. Paddock in experiments at East Orange, New Jersey. 

Int. 4. Have you read the statement of Mr. Paddock 
which has been given in evidence as to the nature and _ re- 
sults of those experiments / 

A. I have read the statement. 

Int. 43. So far as that statement alleges your part of 
those experiments and states what you transmitted or re- 
ceived during the course of the experiments, is it correct 4 

A. It is correct. 

Int. 5. That statement gives various communications of 
articulate speech given by the instruments known as num- 
bers one, two and three, in the course of these experiments 
as transmitted and received by you and Mr. Paddock in 
connection with each other. Did you transmit and receive 
those sentences of articulate speech through those instru- 
ments in the manner stated by Mr. Paddock / 

A. We did so transmit those words and sentences as given 
by Mr. Paddock. 

Int. 6. Did you take pains to verify the truth of each 
word transmitted, carefully ? 

A. We were very careful, and verified everythmg that 
we did. 

Int. 7. Are you experienced in the matter of transmit- 
ting speech by telephone ¢ 

A. I have had considerable experience in telephones ; 
both with Bell’s instruments and other instruments. 

Int. 8. In that statement ft is said that with the instru- 


ments constructed by you which are put in evidence, the 
Fi0 
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| | following sentence was transmitted and received, the last 


sentence being: ‘ Hollo, Mr. Smith. ‘Where are you going 
this summer for a vacation. Have you ever been to the Adi- 
rondacks. Have you ever been to Blue Mountain Lake. You 
ean take the boat at New York and go to Troy and then by 
railroad to Whitehall, and from Whitehall by steamer 
through Lake Champlain. Hollo; did you get all that,” 
and consisting of fifty-six words. Mr. Paddock says that 
he transmitted that long sentence, and that you came to 
the transmitting room and said that you received every 
word of it, and repeated it to him. Is that true ¢ 

A. That is true. 

Int. 9. Was that whole long sentence continuously trans- 


* ype 


mitted by those instruments / 

A. It was transmitted as well and as distinetly as it could 
have been by any ordinary transmitter ; not so loud, but still 
distinet enough to be understood without any difficulty. 

Int. 10. Is there any room for supposing that that could 
have been due to the imagination / 

A. I think there is no room for supposing anything of 
that kind. I hadno knowledge whatever of what he was 
going to say, and I have never heard him speak before of 

| the Adirondacks or of Blue Mountain Lake, and did not 
! know that he had ever been there or had any knowledge of 
the place, except such as he might get from a map. 

Int. 11. Can you state positively, from your experiments 
with these instruments offered in evidence to-day, that the 


Reis instrument, as constructed by you and used by you and ; 
Mr. Paddock, will transmit and receive articulate speech ? 

\ A. | am satisfied that the Reis instrument, as constructed 

by me and as used by us, will transmit speech. I am satis- 

fied that the speech transmitted by the Reis receiver is not 

of good quality—not as good as when received by a mag- 

neto receiver, but it is sufficiently distinct to be understood 
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at times. 


Int. 12. Did you assist Mr. Paddock in his experiments 
yesterday and the day before with the instrument known as 4 
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the Reis-Frankfort instrument—transmitter and receiver ? 

A. I did assist Mr. Paddock in these experiments. 

Int. 13. Have you heard Mr. Paddock’s statement of the 
result of your experiments with that Reis-Frankfort instru- 
ment 

A. I have. 

Int. 14. Where was the receiver placed 4 

A. The receiver was placed in Mr. Paddock’s stable, I 
should think about a hundred and fifty feet from the room 
in which the transmitter was placed. 

Int. 15. And where was the transmitter placed / 

A. In an upper room in Mr. Paddock’s residence. 

Int. 16. Was there any possibility of hearing between the 
two rooms / 

A. There was no possibility of hearing between the two 
rooms. 

Int. 17. Did you receive or transmit, or both ¢ 

A. Both. 

Int. 18. You have heard Mr. Paddock’s statement of the 
words transmitted and received by you and him together 
during those experiments. Can you state whether those 
statements are correct / 

A. The statements are substantially correct, I think, as 
far as they go. 

Int. 19. Did you actually hear articulate speech, words 
and short sentences transmitted from that Reis-Frankfort 
transmitter in Mr. Paddock’s room through that receiver 
placed in the stable ¢ | 

A. I actually heard words and fragments of sentences 
transmitted by that transmitter and received through the 
Reis receiver with sufficient distinctness to be recognized. 

Int. 20. Did you use on that transmitter the adjusting 
screw which is shown 2 

A. We did not. We found that it was of no use there and 
consequently we removed it. I don’t know but we did try 


it two or three times with iton and we found that it didn’t 


make much difference whether it was on or not. 
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Int. 21. Did you ever see that instrument b oS re Wed | 


day of this week ¢ 
A. I never did before. 


Cross-examined by Mr. Storrow : 

X. Int. 22. Is the Reis-Frankfort instrument in the same 
condition as it was when you used it as you have testified ? 

A. It isin the same condition; all the parts are there 
except that we removed this adjusting screw most of the . 
time. ag 

X. Int. 23. Please remove the screw now. Is the plati- 
num point and the platinum patch in contact, now that the 


screw is removed ¢ 
A. It is in contact now. 
X. Int. 24. What keeps that in contact ? 
A. I would say the manner in which we adjusted it was 
by loosening the binding post screw. 
X. Int. 25. What keeps that in contact now? 
A. The pressure of the binding post upon the spring. 
Defendants’ counsel offers in evidence a printed 
circular dated New York, December 20th, 1878, 
from the office of the Bell Telephone Company, 


signed, Theodore N. Vail, Manager, as follows: 


“We take pleasure in announcing to our agents, custo- 
mers and to the public, that we are now ready to furnish a ‘ 


battery-transmitting telephone, in addition to, and to use in 

connection with our ordinary magneto telephone. ¢ 
“In the magneto telephone, the sound waves are thrown 

against and vibrate a diaphragm which actsas the armature 

of a permanent magnet, and disturbing its magnetic field, 

produees in the helix, or coil, surrounding the magnet, un- 

dulatory currents of electricity, which are conveyed over 

the line, and corresponds to and reproduces the articulation 

in the receiving telephone. Any magneto telephone-can 

be used either as a transmitter or receiver. 
“In the battery transmitting telephone a voltaic eurrent is 

passed through conductors which are connected to the dia- 
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phragm. These conductors offer a certain resistance to the 
current, and are so arranged that the vibrations of the dia- 
phragm caused by the sound waves vary this resistance with 
every wave, thus producing undulations in the current which 
correspond to and reproduce the articulation. © This, how- 
ever, requires a magneto telephone as receiver. 

“The battery transmitter acts more owerfully, for the 
reason that voltaic electricty is a force much stronger than 
the magneto electric current when ordinarily produced by 
the telephone, and on that account the faintest articulation 
can be transmitted with the utmost distinctness. 

“It is not probable, however, that the battery transmitter 
will take the place of the magneto telephone, for the latter 
is simple in its construction, durable and reliable under all 
circumstances, can be’ used for both transmitting and re- 
ceiving, costs nothing to maintain, is sufficiently loud and 
distinct and will probably be the most popular instrument 
for general use. 

“The battery telephone, though possessing the advantage 
of louder articulation, and not being liable to get out of 
order under ordinary circumstances, is more delicate and 
complicated in its construction, requires the maintenance of 
a battery in connection with it, the attention occasionally of 
an electrical expert, and can only be used as a transmitter, 
thus requiring a magneto telephone as a receiver. It will 
be used principally in the large cities where the induced 
currents from telegraph or other wires interfere materially 
with the weaker currents of the magneto telephone, also in 
transmission of messages over long distances, or where, for 
special reasons, a greater volume of sound is necessary to 

be obtained. 
“ Very respectfully, 
“ Toro. N. Vait, General Manager.” 


Defendants’ counsel puts in evidence the whole 
examination of Prof. Cross in the case of the Ameri- 
ean Bell Telphone Company vs. The Baxter Overland 
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Telephone Company, taken in Boston, in April and 
June, 1885, together with the exhibits presented with 
his examination. 


Defendants’ counsel thereupon announced that the 
taking of proofs for defendants was closed. 


Si 
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30sToN, April 30, 1885. 


Direct Kxamination by Grtorer L. Ropers, Esq., of Counsel for 


Complainants. 


Int. 1. State your name, age, residence, and occupation. 

‘ Ans. Charles R. Cross; I am thirty-seven years old; I live in 
Boston, and am Thayer Professor of Physics in the Massachusetts 
Institute of Technology. 

Int. 2. How long and: to what extent have you been engaged in 
the study of the physical sciences, and to what extent, if at all, have 
you been accustomed to make experiments in the several branches of 
physics, especially those relating to electricity and acoustics ? 

Ans. I have been an instructor at the Institute of Technology 
during the past fifteen years, and during that time I have been con- 
stantly engaged in the study of various branches of physies.  Dur- 
ing the past eleven years I have especially investigated the sub- 
jects of acoustics and certain branches of electricity. In the prosecu- 
tion of my studies during this time I have constantly been engaged 
in the experimental study of the subjects mentioned, and have been 

| practically familiar with all the apparatus ordinarily used by scien- 
» tific men in the investigation of sound and electricity. 

Int. 3. What attention have you given to the speaking telephone, 
and to its principles and mode of operation ? 

Ans. I have been familiar with the rise and development of the 
speaking telephone from its very beginning, having been in frequent 
communication with Prof. Alexander Graham Bell ever since the win- 
ter of 1873-74. Iam familiar with Mr. Bell’s patents, have inves- 
tigated with great care the theory upon which these patents are based, 
and am practically familiar with the construction and use of the various 
forms of instruments constructed in accordance with said patents. 
During the past six years I have conducted a very extensive 
series of experiments relating to the different branches of telephony, 


in the capacity of expert for the American Bell Telephone Company. 
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Int. 4. Have you given attention to that form of telephonic 
transmitter which operates by varying the resistance of a circuit? 

Ans. During the last five years I have given special attention to 
the theory and operation of variable-resistance battery transmitters. 
I have made a large series of original experiments and investigations 
upon the subject, more extensive than any that I have ever seen in 
print. I have carefully studied the distinctions which exist between 
variable-resistance battery transmitters and circuit breakers, as well 
as the differences in the electrical and acoustic effects which they 
produce in the line wire and in the receiving telephone. 

Int. 5. Have you heretofore testified as a witness in any cases in 
the courts of the United States, upon the principles of the inven- 
tions set forth in patents and embodied in machines or apparatus ? 

Ans. I have done so frequently. 

Int. 6. You say you have been familiar with Mr. Bell’s patents ; 
state whether or not among these patents are those which have been 
introduced in evidence in this case marked “ Exhibit Bell Patent 
No. 174,465,” and “ Exhibit Bell Patent No. 186,787.” 

Ans. The patents No. 174,465 and No. 186,787 are among those 
which [ have had frequent occasion to examine. 

Int. 7. Referring to the patent No. 174,465, will you explain 
the mode of operation of the apparatus referred to in the fifth claim 
of the patent, explaining, as far as may be necessary, the character 
of sounds, their action upon the apparatus, and the manner in which 
the apparatus operates to produce the results which are ascribed to 
it in the patent? 

Ans. The sensation of sound is produced by the action upon the 
ear of the vibrating particles of air which are set into a vibratory 
or to-and-fro motion by the vibrations of the sounding body. The 
primary impulse given by the sounding body to those particles of 
air immediately in contact with it is gradually transmitted from par- 
ticle to particle, in consequence of the elasticity of the air or other 
medium through which the sound passes. In consequence of the 
mode of action of the elasticity of the air, the motion originally 
communicated to the particles of air in contact with the sounding 
body is not transferred instantaneously to all the other particles ; 
but in consequence of their inertia, as the sounding body vibrates 
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to and fro, a similar movement is impressed upon one after the 
other of the particles surrounding it. | This to-and-fro motion of 
the vibrating body generates a similar minute to-and-fro motion of 
the air particles, so that they are alternately crowded more closely 
together, and separated more widely from each other, thus pro- 
ducing alternate condensations and rarefactions in the air. It is to 
these alternate condensations and rarefactions that the term “sound 
wave” is given. It will be observed that each particle vibrates to 
and fro in a straight line in the direction in which the wave motion 
is propagated. If we consider that the vibration of the air parti- 
cles is produced immedjately by the vibration of the sounding 
body, we see that the motions of the air particles must be a_ perfect 
copy of the motions of the particles of the vibrating body. Such 
vibrations may differ in three separate ways; viz., in the extent of 
the path of the vibrating particle, in the frequency of its vibration 
and in the character of its vibration. It is evident, in the first 
place, that the vibrating particle may, in its to-and-fro motion, trav- 
erse a longer or shorter path; in the second place, it may traverse 
this path a greater or less number of times in each second, that is, 
its rate of vibration may differ; in the third place, while traversing 
its path it may move according to different laws of acceleration or 
retardation of its velocity ; for example, its acceleration during a 
part of its course may be and in some cases is constant, or the rate 
of acceleration may constantly change, and the law of its change 
may vary in different ways. ‘To the changes in the motion thus 
caused, what I have called the peculiar character of the vibration is 
due. If we consider these three kinds of variation in their effect 
upon the senses, we find that variations in the extent of the path or 
amplitude of vibration of the particle determine, other things being 
the same, the loudness of the sound; the variations in the frequency 
of vibration determine the pitch of the sound; and variations in the 
character of the vibration determine what is known as the quality 
or timbre of the sound. 

In the statements which I have just made I have spoken of the 
motion of a single particle; but it is evident from the mode of 
transmission of sound that all of the particles of the air through 

28 
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which the sound is conveyed partake of the various characteristics 
of vibration which I have discussed. 

I have used the term “ quality or ¢émbre.” Quality is that pecul- 
iarity of a sound by which, independently of its pitch or loudness, 
we are enabled to determine the instrument by which the sound is 
produced ; thus, for example, the note of a violin differs from the 
note of a flute in quality, even though the two are the same in pitch 
and loudness. | 

It is well known to scientific men that these differences in quality, 
which, as I have said, are due to differences in the character of the 
motions of the vibrating particle, are produced acoustically by the 
combination of a number of separate or partial tones, which can be 
shown to be produced when a particle is in vibration, and which 
partial tones differ in number, in pitch and in intensity or loudness, 
in accordance with differences in the character of the motion of the 
vibrating air particles. 

The lowest of these partial tones is called the “ fundamental,” the 
other and higher notes “overtones.” Hence, it is evident that the 
quality of a sound depends upon the relative pitch, intensity and 
number of partial tones present. In a very few exceptional cases 
only the fundamental is present, and what is called a simple sound 
is produced. In general, the pitch of a note is determined by the 
fundamental, the overtones determining the quality. 

I quote from a standard work on acousties by Prof. W. F. Donkin, 
published, Oxford, 1870 (p. 11) :— 

“When we speak of the pitch of the note produced by a string or 
an organ pipe, We mean in fact, the pitch of the gravest simple tone 
in the combination. This particular component is in general louder 
than any of the others, and is that on which attention is fixed. The 


others become associated with it by habit, and seem only to modify 
its character without destroying the unity of its pitch.” 


These facts, constituting what is known as Helmholtz’s Theory of 
Quality, were first discovered by the physicist whose name the 
theory bears, and were published by him more than twenty years 
ago. The human voice owes its peculiar quality to the presence of 
great numbers of these partial tones; and very slight changes in 
the partial tones will produce very considerable changes in the voice. 
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I quote from the English translation (Ellis’s), published at Lon- 
don in 1875, of Helmholtz’s great work “ Die Lehre von den Ton- , 
empfindungen ” :— 

“ TTuman speech employs these very qualitative varieties of tone 
in order to distinguish different letters” (p. 28). 

“On inquiring to what external physical difference in the waves 
of sound the different qualities of tone correspond, we must re- 
member that the amplitude of the vibration determines the force or 

ss, and the period of vibration the pitch. uality of tone 
loudness, and tl 1 of vibration tl tch. Quality of tor 
can, therefore, depend upon neither of these. The only possible hy- 
pothesis, therefore, is that the quality of tone should depend upon 
the manner in which the motion is performed within the period of 
each single vibration” (p. 28). 

“ Every different quality of tone requires a different form of vibra- 
tion” (p. 32). 


From what I have said thus far, it will be seen that, in order to 
reproduce articulate speech, we must be able to reproduce in the 
air, vibrations which shall possess the same characteristics of pitch, 
intensity and quality — that is, of rate of vibration, amplitude of 
vibration, and character of vibration — which are possessed by the 
vibrating particles of air which are set in vibration directly by the 
organs of speech. If we can determine the speed and direction of 
motion of an air particie at each instant, and hence also the extent 
of its path, we can evidently impress upon it all three of the char- 
acteristics that I have mentioned ; and hence can produce any desired 
sound at will. 

In Mr. Bell’s patent No. 174,465 a method is described by which, 
the motions which are produced in the air at one p'ace, the trans- 
mitting station, can be reproduced by an electrical method of inter- 
communication at the receiving station. By means of his invention 
he is able, by the use of certain electrical apparatus, to impress upon 
the particles of air at a distant place, the receiving station, motions 
substantially identical with those which are immediately impressed 
by the voice upon the particles of air at the transmitting station. 

According to the specification, he effects this result by the use of 
the transmitter, which takes up from the air at the transmitting sta- 


a. 


a 
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tion the motions which are impressed upon it by the voice of the 
speaker, and the vibrating portion of which transmitter anoves in 
substantial accordance with the movements of the air particles them- 
selves. This transmitter being connected with a line wire join- 
ing the two stations between which speech is to be transmitted, is 
enabled by its electrical connection with that wire, to produce in. it 
electrical variations which correspond to and are similar in form to 


the motions of the movable part of the transmitter, and hence to the « 
motions of the air particles which have actuated the movable part 
of the transmitter. These electrical variations, in their turn, set in ; 


motion a movable part of a receiving instrument with which the line 
wire is connected, and, in their turn, produce in this movable part of 
the receiver, vibrations corresponding to and similar in form to those 
electrical vibrations by which they are produced, and hence to the 
motions of the air particles at the transmitting station. The mova- 
ble part of the receiving instrument, thus vibrating, impresses upon 
the air at the receiving station, vibrations similar in form and corre- 
sponding to its own motions. 

The motions thus produced in the air particles at the receiving 
station are therefore evidently similar in form and correspondent to 
the original vibrations impressed upon the air at the transmitting 
station by the voice of the speaker at that station. This being the 
case, it is evident, from what I have said, that the sound uttered by A 
the speaker at the transmitting station will be reproduced at the re- 
ceiving station. en 

It appears from these facts, that Mr. Bell’s apparatus consists 
essentially of a transmitter adapted to take up the vibrations of the air 
at the transmitting station; a line wire connecting the transmitting 
with the receiving, station, together with a battery or some other 
form of electrical apparatus which is capable of furnishing a supply 
of electricity, which line wire shall serve to transmit the electrical 


variations produced by the transmitter from one station to the 


other; and a receiver which, actuated by the electrical variations 
thus transmitted by the line wire, shall be caused to reproduce the 
motions of the transmitter and of the air particles by which that 
transmitter is actuated. It is true that the receiving instrument 


may not always reproduce the vibrations of the air particles at the 


Po 
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transmitting station in every minute detail, but the instrument is a 
speaking telephone only so far as it is adapted to reproduce those 
motions with substantial fidelity ; and its practical construction and 
operation must be such that these vibrations shall be substantially 
reproduced. | 

It is evident that when the transmitter is in operation, variations 
in the electrical current may take place in three ways, — there may 
be a variation in either the direction of the current, the rate or vio- 
lence of change of the current, and the frequency of change of the 
current; and from these three kinds of variations similar variations 
in the direction, rate and frequency of change of the motion of the 
movable part of the feceiver will result. And hence, from these 
different electrical variations, differences in the quality, intensity 
and pitch of the sound produced by the receiving instrument will 
follow. Therefore, to reproduce articulate speech or any other 
sound in all its characteristics of pitch, intensity and quality, it is 
necessary that the movable portion of the receiving instrument shall 
be constantly under the guidance of and controlled by the movable 
portion of the transmitting instrument; and in case this constant 
control is not exercised, and in precisely that degree in which it 
ceases to be exercised, the instrument becomes incapable of trans- 
mitting articulate speech. 

No form of transmitter which operates by making and breaking 
an electrical circuit can possibly transmit articulate speech or any 
other sound in its different characteristics of pitch, intensity and 
quality, for the reason that the constant control, of which I have 
spoken, is not exercised in such an instrument. With any circuit- 
breaking instrument the loudness and quality of the sound produced 
at the receiving station are dependent solely upon the physical con- 
struction and action of the receiving instrument itself, and of the 
battery or other source of electricity by which the transmitter is 
acted upon. The intensity and quality of the sound produced at the 
receiving station are, therefore, with such an instrument, entirely 
independent of the intensity and quality of the original sound pro- 
duced at the transmittine station. It 1s for this reason that an 
instrument of this class, such as, for example, the well-known Reis 
instrument, operating in the manner described, is incapable of trans- 

29 
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mitting either intensity or quality, and hence is incapable of trans- 
mitting articulate speech. 

As will be seen from what I have already said, the Reis trans- 
mitter, or any other transmitter which operates by making and 
breaking the circuit, is capable of transmitting pitch, and pitch only. 

I quote further, from the English translation (published 1875) of 
Helmholtz’s great work : — | 

“ Pitch depends solely on the length of time in which each single vi- 
bration is executed, or, which comes to the same thing, on the vibra- 
tional number of the tone. Weare accustomed to take a second of 
time as the unit, and consequently mean by vibrational number, the 
number of vibrations which the particles of a sounding body perform 
in one second of time” (p. 17). 


The essential difference between the electrical changes produced 
by the Reis transmitter and the changes produced by the apparatus, 
Fig. 7 of the Bell patent No. 174,465, when spoken to, is that the 
action of the Reis apparatus serves to break up into successive and 
disjunctive fragments a current of substantially uniform strength. 
This is a merely intermittent current. The frequency of its inter- 
mittences is the same as the frequency of the air vibrations which 
give rise to what is known as the pitch of the sound acting upon the 
transmitter. The apparatus, Fig. 7 of Mr. Bell’s patent, on the 
other hand, produces when spoken to a series of electrical changes 
which in their character correspond to and substantially copy the 
changes which take place in the air performing the sonorous vibra- 
tions to be transmitted. The apparatus of Reis was intended to 
produce mere intermittences, the frequency of which corresponded 
to the pitch of the sound transmitted. The apparatus of Bell, on the 
other hand, was not intended to produce intermittences: nor is its 
operation due to their production. The declared purpose of the 
invention is to produce electrical variations, which in their form 
copy the vibrations of the air. This is the distinction between the 
mode of operation of one apparatus and the mode of operation 
of the other. It is the employment of the electrical changes due 
to and constituting one mode of operation as distinguished from the 
other, that is insisted upon by Mr. Bell in his patent and specified 
in his claim. It is because Mr. Reis employed the one mode of 
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operation that his apparatus is not a speaking telephone, and it 1s 
because Mr. Bell employed the other that his apparatus is. 

There is also another reason which prevents a Reis transmitter 
or other circuit-breaking instrument from transmitting articulate 
speech ; this is the effect of the interruptions of the current in pro- 
ducing a loud and disagreeable noise in the receiver, which of itself 
would be sufficient to overpower and obliterate thosé fine shades of 
variation upon which differences in quality depend. 

In fact, this noise is so marked that an ordinary battery transmit- 
ter can be used as a telephonic call by so operating it as to cause it 
to actually make and break the electrical circuit. Under these cir- 
cumstances, the noise which proceeds from the receiving instrument, 
which, when the transmitter is used in a normal and proper manner, 
can be heard only by one close tothe instrument, is capable of being 
heard throughout a large room. 

Int. 8. You have described the operation of a speaking telephone 
apparatus when transmitting speech as set forth in the specification 
of Mr. Bell’s patent No. 174,465. Will you now state briefly what 
is the function and importance of the similarity between the vibra- 
tions of the air accompanying sounds uttered into the transmitter 
and the electrical undulations which are caused in the apparatus 
while transmitting speech, as particularly referred to in the fifth 
claim of Mr. Bell’s said patent, which is as follows : — 

“5. The method of and apparatus for transmitting vocal or other 
sounds telegraphically, as herein described, by causing electrical 
undulations similar in form to the vibrations of the air accompany- 
ing the said vogal or other sounds, substantially as set forth”? 


Ans. It is because of this similarity that speech is transmitted. 
In a perfect instrument the motions of the receiver are both the 
effect and a copy of these electrical variations. Since these electri- 
cal variations are a copy of the motions of the transmitter, it follows 
that the motions of the receiver are a copy of those of the trans- 
mitter ; if substantially this action takes place, speech is transmitted, 
otherwise speech is not transmitted. 

Int. 9. You speak of the sound waves, and explain the mode in 


which they are produced. Do you understand that the actual exist- 


wf 
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ence of these sound waves has been demonstrated, or is accepted as 
a fact by scientific men? 

Ans. The existence of such sound waves has been accepted as a 
fact by scientific mem for several hundred years. Within a few years 
past they have been visibly shown to exist, by a method which de- 
monstrates the existence of alternate condensations and rarefactions 

. to the eye. | 

Int. 10. Has any method of representing such waves been 
adopted ; and if so, what is it? 

Ans. It is customary among physicists to represent the motions 
of the particles of a sound wave, and also the variations in conden- 
sation and rarefaction at different points in a sound wave, by a 
graphical method. I can best illustrate this by reference to a dia- 


gram which I produce, to be incorporated in my answer. 


Y 


/ | 


O I | | 


mt 


The curve in the diagram is what is called a sinusoidal curve, 
such as corresponds to the sound waves produced by a simple 
sound, consisting of a single note without overtones. Such a 
sound can be produced by a tuning fork, mounted on a resonant 
case, and bowed in a manner suitable for this purpose. O X 
is divided into a number of equal spaces, to represent equal 
perious of time. The length of these spaces is purely arbitrary. 
The distancesfrom O to the beginning of any one of these divisions 
are called abscissas~. From each of these points on O X, represent- 
ing successive intervals of time, lines are drawn parallel to O Y, 
and proportional in their relative lengths to the distances of the 
particle from the point of rest at the successive periods of time. 


\ 
\ 
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In the case of the particle pursuing a simple vibration, these mag- 
nitudes will increase to a maximum, which will be attained at the 
instant when it reaches the extremity of its path; they will then 
diminish as it comes back to the starting point; and as it passes 
beyond it, moving in the other direction, they will be indicated by 
distances measured off below the line O X. Joining then the 
extremities of the perpendicular lines, we obtain a broken line some- 
what resembling a curve; and if we put the perpendicular lines 
close enough together, the broken line joining their extremities 
becomes a curve. This curve is determined by the length of two 
sets of lines or distanees, — the ahscissas measured on © X, and 
the ordinates measured parallel to O Y. In the case stated, the 
starting point is assumed to be inthe middle of the path (e. g., the 
position of a pendulum when at rest), and the motion is measured 
in both directions from it; 7. e., the curve is on both sides of the 
line, and part of the ordinates have one direction, part the other. 
But the point from which the measurements are taken is purely 
arbitrary ; and the line O X, which represents this point, might be 
placed lower down and tangent to the lowest part of the curve. In 
that case the curve would not change its character, but the ordinates 
would all be measured in one direction and on one side of O X, 
Algebraically expressed, they would all be + quantities, instead of 
being alternately + and — quantities, in the two branches of the 
curve ; only the + quantities would be greater than shown in the dia- 
gram. Inthe case indicated by the diagram, we should consider that 
an increase in the length of the ordinates, in passing from one to the 
next, signified motion in one direction, and a decrease signified mo- 
tion in the other direction. In this method of representation one 
set of lines, measured along O X, corresponds to the period in which 
the movement is executed, or its frequency; and the other meas- 
ured along O Y, to the amplitude or extent, and also to the direc- 
tion of the motion; and these measurements express frequency, 
amplitude and direction. The same curve will represent the extent 
of rarefaction and of condensation of the air produced by the move- 
ment of the particles, and also, when correctly interpreted, the mo- 
tion and the varying velocity of the particles. 

It is from this habit of graphical expression that a vibration is 
30 
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commonly spoken of among physicists as having “ form”; form of 
vibration is a phrase used to signify the “ character ” of a vibration, 
as I have explained it. 

It must be remembered that this curve does not represent the 


path of the moving particle; that always moves to and fro in a 
straight line. This curve is merely a convenient form of expressing 
to the eye the character‘and variation of the motion. 


I quote again from the work of Helmholtz: — 


“To render the law of such motions more comprehensible to the 
eye than is possible by lengthy verbal descriptions, mathematicians 
and physicists are in the habit of applying a graphical method, 
which must be frequently employed in this work, and should there- 
fore be well understood” (p. 29). 


The writer then deseribes the method of drawing acoustie curves, 
and continues :— 


* Physicists, then, having in their mind such curvilinear forms 
representing the law of the motion of sounding bodies, speak briefly 
of the form of vibration of a sounding body, and assert that the 
quality of tone depends on the form of vibration” (p. 32). 


© . . * * . * o 7 


“T have by no means unfrequently found even physicists start 
on the false hypothesis that the vibrational form must exhibit little 
waves corresponding to the several audible upper partial tones” 
(p. 05). 


“The reader must bear in mind that when we apply the term 
‘compound’ to the vibrations produced by a single musical instru- 
ment, the ‘composition’ has no existence except for our auditory 
perceptions or for mathematical theory. In reality, the motion of 
the particles of the air is not at all compound; it is quite simple, 
(p. 189). 


flowing from a single source ” 


Int. 11. If you can produce from any scientific work a diagram 


representing the manner in which overtones are combined with a 


fundamental to give quality to sound, different from that due to the 


fundamental alone, and representing the form given to the curve as 


the result of all the vibrations, will you do so, stating the source 


from which you derive it, and explaining, as far as you think neces- 


sary, the diagram ? 


a 
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Ans. The following diagram, taken from “ Mayer on Sound,” 


p. 154, represents the miotion of a particle under the influence of 


. 


sound waves :— 


The curves at a 4 represent six sound waves of six simple sounds. 
When these are sounded together as fundamental and overtones, 
and with relative intensities corresponding to the amplitude of the 
curves, as drawn, so as to produce a sound having the quality due 
to this combination, the vibrational “form,” as it is called, of the 
sound perceived by the ear is represented by the curve at ¢ 7. The 
set of vibrations which constitutes one complete vibration is) shown 
twice between c and d. The entire “form” or character of this 
curve can be determined and controlled, as already stated, by deter- 
mining or controlling for each point the length of the abscissa and 
of the ordinate for that point, or in other words, determining or 
controlling the elements of time or frequency, amplitude or inten- 
sity and direction; but it is obvious that it: will require very many 
measurements of abscissas and ordinates to determine or control 
the “form ” of each complete set of vibrations. 

The curve representing one set of vibrations is about three inches 
long : 


_ “ 


the ordinates as little as one eighth of.an inch apart, we should miss 


and it is apparent, even to a casual observer, that by taking 


the little twists, which most. strikingly represent to the eye the 
“ quality ” or the effect of the overtones in this vibrational form, and 


which are equally important to the “ quality” of the sound as_ per- 
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ceived by the ear: and, as in the articulate speech of a woman, 
there are twenty-four thousand of these complete sets In a minute, it 
will be obvious that in order to reproduce this vibration the control 
must be exercised, not merely twenty-four thousand times a minute, 
but really without any interruption or cessation whatever, 

isl, ? It observations have heen mace Upon the CUPrVes pro- 
duced by spoken words, and vou can produce a diagram represent- 
Ine the results of such observations, will you do so, CIVINg the 
vuthority from which they were made ? 

eLivs. The minute changes Which take plaice during articulation 


are well shown in) ra | SeTIOS oft Curves mide hy Prot. kK. \\. Diake. 
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av. of Brown Ciniversity, and deserthbed 1) ST iinai's Journal for 
July, Uses. These curves were produced by retlecting a ray of 
hehbt from oa mirror so attuched to the plate of a speaking tele- 
phone that the vibrations of this plate were communicated to the 
mirror. The reflected ray is caused to act) photographically upon a 
sensitized plate of glass, the mirror at the same time beine caused 
to vibrate by the action of the voice upon the telephone plate. On 


rapidly moving the plate of glass in oa direction at right angles to 
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that in which the reflected ray was caused to vibrate 1 the vibra- 
tions of the mirror, a photographed representation of the comple 
Vibrations of the mirror was produced, 
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tions Which characterize articulate speech. 
fit. 1B.) Referring aenin to the first Bel] patent, No. T74.4605, to 
Which vour attention has | been called. will Vou state what th 
ne parts are which vou have referred to as being put i motion My 
sound waves, or by variations of currents produced by sound wa 
dais. Ih ic, ( the transmitter possesses | movable armature C4 


One end of which is hinged, while the other is si) attached to @ merm)- 
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brane at a that when this membrane is set in vibration by the utter- 
ance of a sound into the cone A, the armature shall be caused to 
take up the vibrations of the membrane. By the vibration of this 
armature, as it approaches nearer to or recedes from the pole of 
the electro-magnet 6, in accordance with the well-known laws of 
miagneto-electric induction, electrical undulations or waves are pro- 
duced in and transmitted by the line wire e. The receiving instru- 
ment which is in electrical connection with the line wire possesses 
an electro-magnet 7, whose magnetie strength varies in accordance 
with the elec: rical variations produced in the line wire in the man- 
ner described. In front of this electro-magnet of the receiver, and 
opposite its pole, is a vibratory armature-of inductive metal, hinged 
at A, and connected at ¢ with a membrane stretched over the larger 
end of the cone L, so that variations in the magnetic strength of the 
electro-magnet 7, produced by electrical variations in the line wire 
e, produce variations in the armature /, and consequently in the 
attached membrane, so that this attached membrane vibrates in cor- 
respondence with the motions of the membrane of the transmitting 
instrument, and therefore in correspondence with the vibrations of 
the voice by which the membrane of the transmitter is actuated. I 
should have said that the vibrating armatures of both the transmit- 
ting and receiving instruments are of iron or other inductive metal ; 
and I would also call attention to the fact that the hinged end of 
each of these vibratory armatures is in magnetic connection with 
that pole of the electro-magnet which is farthest from the vibrating 
part of the armature itself; this mode of connection serving to 
increase to a certain degree the magnetic strength of the apparatus. 

Int. 14. Will you explain a little more in detail the functions of 
the battery represented in Fig. 7 of the Bell patent of which you 
have been speaking, and the manner in which the undulations in the 
current are produced in the apparatus represented in that figure, and 
in what way the undulatory current acts in the receiving instrument 
to produce the proper results ? 

Ans. The magnets 4 and fin Fig. 7 are electro-magnets, having 
soft iron cores, which cores are magnetic only when a current of 


— . . \ : . - 
electricity is passing through the coils surrounding them. The 


object of the battery shown in Fig. 7 is simply to produce this eur- 
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rent, which shall cause the cores to be kept magnetized. The arma- 
ture c of the transmitter, which is of iron or other inductive metal, 
will, as it moves to and fro, alternately increase and diminish the 
magnetic strength of the magnet %. These variations of magnetic 
strength will correspond to the various changes in motion of the 
vibrating armature. In accordance with the well-known laws of 
magneto-induction, as discovered by Faraday, every change in the 
magnetic strength of the core of the electro-magnet 4 will produce 
corresponding changes mn the current of electricity which passes 
through the line wire e. These variations in the strength of the cur- 
rent will cause corresponding variations in the magnetic strength of 
the electro-magnet 7, and these variations in the strength of the mag- 
net will act immediately upon the vibratory armature at 4. An in- 
crease of strength in the magnet f will cause the armature to approach 
to the magnet, while diminution of magnetic strength will allow the 
armature, under the influence of the tension of the membrane to 
which it is attached, to recede farther from the pole 7. Hence, under 
the influence of the varying magnetic strength of 7, the vibratory 
armature at A will execute vibrations corresponding to these changes 
in magnetic streneth, and therefore corresponding to the changes in 
the electric current in the line wire e, to the changes in the magnetic 
strength of the magnet 4, and therefore corresponding to the varia- 
tions in the motion of the vibratory armature at ¢, when moved by 
the vibrations of the membrane with which it is in contact. The 
membrane of the receiving instrument at ¢ will therefore vibrate in 
correspondence with the membrane @ of the transmitting instrument. 

Int. 15. Please state briefly the principal scientific facts which 
you find set forth, and correctly set forth, in Mr. Bells patent No. 
174,465, of March 7, 1876, with reference to the apparatus shown 
in Fig. 7, and its operation, and which bear upon the question 
whether the patent, so far as that apparatus is concerned, is a patent 
for an electrical speaking telephone. 

Ans. The speaking telephone is shown in Fig. 7 of the patent. 
In the body of the specification and in the claim, the patentee de- 
scribes the nature of the operation which will take place when a 


sound is uttered into the transmitter by the human voice. I know, 


4, le 
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as a matter of scientific knowledge, that when spoken to this is the 
kind of operation which it theoretically will perform, and the only 
kind of operation which it theoretically can perform. 

The patentee then asserts the consequence of that operation with 
that apparatus to be that a similar sound to that uttered into the 
transmitter is then heard to proceed from the receiver. This action 
is theoretically the necessary consequence of this operation of the 
apparatus. I know from actual trial, that this operation would be so 
well performed by a set of instruments constructed according to the 
instructions of the patent, and without further invention, that the 
listener at the receiving end will recognize and understand the words 
spoken at the transmitting end. 

That feature to which the most prominence Is given in the specifica- 
tion is the similarity of form between the sound vibrations which 
actuate the instrument and the electrical undulations due to them. 
This is expressely mentioned in the following sentences of the speci- 
fication ; “ These undulations are similar in form to the air vibrations 
caused by the sound — that is, they are represented graphically by 
similar curves.” 

This is the only feature specitically mentioned in the claim, which 
reads as follows :— 

“5. The method of, and apparatus for, transmitting vocal or other 
sounds telegraphically, as hereim described, by causing electrical 
undulations, similar in form to the vibrations of the air accompany- 
ing the said vocal or other sounds, substantially as set forth.” ) 


This feature of similarity in form between the electrical undula- 
tions and the air vibrations producing them, secures the transmission 
of quality. It has no purpose, function or effect, except the trans- 
mission of quality, which includes articulate speech. This corre- 
spondence of form is the essential electrical novelty which distin- 
euishes this apparatus from all others known to the community 
before it. 

Int. 16. Do you find any mode suggested in the patent as an 
alternative one to that you have described, of producing the varia- 
tions or undulations in the current between the transmitter and 


receiver; if so, will you quote from the specification the language 


which refers to such other mode ? 
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Ans. It was well known to electricians, long before the date of 


Mi. Bell’s first patent, that the streneth of an electrical currrent can 
be varied, either by increasing the electro-motive force of the 
source of electricity or by diminishing the resistance of the circuit, 
and conversely, in accordance with the well-known law of Ohm, 
strength Current = fectsmatiee Fete 

In the apparatus which I have described, Mr. Bell explains a 


mode of producing these electrical undulations by varying the 


electro-motive force. He also clearly recognizes the possibility of 


producing such undulations by varying the resistance of the circuit. 


In his specification No. 174,465, I find the fo lowing :— 


“ Electrical undulations may also be caused by alternately increas- 
ing and diminishing the resistance of the circuit. . . . The internal 
resistance of a battery is diminished by bringing the voltaic elements 
nearer together, and increased by placing them farther apart. The 
reciprocal vibration of the elements of a battery, therefore, occasions 
an undulatory action in the voltaic current. The external resistance 
may also be varied — For instance, let mereury or some other liquid, 
form part of a voltaic circuit, then the more deeply the conducting 
wire is Immersed in the mercury or other liquid the less resistance 
does the quid offer to the passage of the current. Hence, the vibra- 
tion of the conducting wire in mercury or other liquid included in 
the circuit occasions undulations in the current. The vertical vibra- 
tions of the elements of a battery in the hauid tn which they ure 
immersed produces an undulatory action in the current by alter- 
nately Increasing and diminishing the power of the battery.” 


nt. 17. If electricians have been in the habit of stating, in alee- 
braic terms, the law to which you have referred, will you give the 
form of expression which has been used, explaining the symbols, 


and state how long that law has been known, and whether or not it 


is one which has been found of use in the practical application of 


electricity ? 

Ans. The law of Ohm is usually expressed by a formula c ay in 
which c is the strength of the current; & the electro-motive force, 
that is, the force producing the current; and r the total resistance 
of the circuit. Ohm’s law was, if I recollect rightly, first stated 
by him in the year 1827. For the last thirty years its importance 
has been fully recognized by physicists, and it has been applied by 
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constructors of electrical apparatus in determining the dimensions 
and arrangement of the different parts of such apparatus. 

Int. 18. In your judgment, does the substitution of one of these 
ways of varying the current for the other substantially change the 
character of the described apparatus as an apparatus for transmitting 
sounds, or substantially change the method by which sounds are 
transmitted or reproduced. 

| Objected to as incompetent on the ground that the question involves, 


in part, a question of law, and a legal construction of the patent of | 
Bell. | 
Ans. Speaking as a scientific man, I should say that it does not. 


Int. 19. Wave you examined and tested the instruments marked 
“Exhibit Defendants’ Transmitter” and “Exhibit Defendants’ Re- 
ceiver” in this case? If so, for what purpose do you find them to 
be adapted, and what has been the result of your tests with them? 

Ans. Ihave examined and tested the instruments referred to, 
namely, Exhibit Defendants’ Transmitter and Exhibit Defendants’ 
Receiver, and I find that they are, from their construction and 
method of operation, adapted, when suitably connected with a 
battery, to transmit articulate speech. I have, in fact, so connected 
them, and transmitted articulate speech by means of them. 

Int. 20. When so connected and used for that purpose, what 


substantial likeness, if any, does the apparatus thus constituted, 


and the method by which it operates to transmit speech, bear to 
the apparatus and method described in the patent to Bell of: which 
you have been speaking, and referred to in the fifth claim thereof ; 
and in making this comparison, state whether or not in your judg- 
ment the defendants’ said instruments, when so used, embody the 
invention described in said patent and referred to in said claim ? 

[ Same objection as to Int. 18.) 

Ans. The apparatus to which I have referred in my last answer, 
Exhibit Defendants’ Transmitter and Exhibit Defendants’ Receiver, 
when connected and so operated as to transmit articulate speech, 
use the method invented by Mr. Bell, and described in his specitica- 
tion No. 174,465, for transmitting vocal or other sounds telegraphi- 


cally, by causing electrical undulations similar in form to the 


vibrations of the air accompanying such sound. The instruments in 
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question most certainly embody the invention which Mr. Bell 
describes in his specification referred to, and when used in the trans- 
mission of articulate speech constitute an apparatus which is sub- 
stantially that described by him in his said patent in connection with 
Fig. 7 of the drawings and referred to in the fifth claim. 

Int. 21. In the operation of transmitting speech in the defend- 
ants’ apparatus, what is the importance of causing the electrical 
undulations to be similar in form to the sound waves ? 

Ans. Precisely the importance which is indicated in my answer 
to Int. 8. Any departure from similarity impairs the character of 
the speech to the extent’to which it occurs; and when that depart- 
ure or any extraneous disturbance reaches a certain point the sounds 
at the receiver cease to be intelligible as speech. 

Int. 22. Will you compare these instruments, when so connected 
and used, with Mr. Bell’s apparatus, to which you have referred, 
pointing out the functions and mode of operation of the several parts ? 
And if you findthat these instruments differ specifically from the Bell 
apparatus, explain the nature of the differences, and give your judg- 
ment as to their affecting the substantial likeness of this apparatus 
to the Bell apparatus and its method of operation. 

Ans. In Mr. Bells patent No. 174,465, I find a transmitting 
instrument, a receiving Instrument, a line wire connecting these and 
a battery or other source of electricity. In the apparatus described, 
the transmitter possesses a movable part, which is capable of being 
set in vibration by the agency of the voice. This movable part is 
so arranged that it shall cause electrical variations in the current 
traversing the line wire. The receiver is so arranged that the varia- 
tions of current referred to shall communicate motion to a movable 
part, which shall in its turn communicate motion to the air about it. 
As [have already shown at some length, the vibrations of this mova- 
ble portion, when actuated by the sound waves produced by the 
voice, correspond to these in form, and by their action upon the re- 
ceiving instrument cause it to vibrate in a similar manner, and hence 
produce corresponding vibrations in the air about the receiver. The 
function of the transmitter, it is evident, is simply to produce in the 


line wire electrical undulations similar in form to the vibrations of 
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the air particles through whose agency they are produced. The 
function of the receiver is simply to translate, so to speak, the elec- 
trical undulations produced by the transmitting instrument and con- 
veyed to the receiving instrument by the line wire, into vibrations of 
the air at the receiving instrument. Mr. Bell indicates that these 
electrical undulations may be produced either by varying the electro- 
motive foree of the current or by varying the resistance of the 
circuit. 

In the exhibits specified I tind a transmitter and a receiver, which 
when placed in electrical connection with each other by means of a 
line wire, and provided with a battery as a source of electricity, are 
adapted to transmit, and will transmit, articulate speech from one 
station to another. 

In the defendants’ battery transmitter I find an instrument, which, 
from its construction, is adapted to produce, and when properly 
operated by the voice, will produce, electrical undulations in the 
current traversing the circuit, similar in form to the air waves by 
which these electrical variations are produced. 

In the defendants’ receiver I find an instrument which is adapted 
to produce vibrations in the air similar in form to vibratians origi- 
nally produced in the air at the transmitting station by the voice, as 
I have already explained. The defendants’ apparatus, like the appa- 
ratus of the patent to Bell, contains a transmitter, which, from its 
construction, is adapted to produce electrical undulations as described, 
and a receiver which is adapted to retranslate these electrical undu- 
lations into vibrations of the air. 

The defendants’ battery transmitter adopts one of the modes men- 
tioned by Mr. Bell as suitable for the production of electrical undu- 
lations similar in form to the air waves produced by the voice, 
namely, by varying the resistance of the circuit. The precise 
means adopted in the defendants’ transmitter for varying the resist- 
ance of the circuit is different from the particular means referred to 
by Mr, Bell, inasmuch as it utilizes the property, possessed by 
various substances, of variation in resistance with variation in 
pressure. 


In my opinion, however, the adoption of one rather than another 


particular way of varying the resistance of the circuit does not 


tt; 
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materially affect the substantial likeness of the apparatus of Mr. 
Bell and defendants, or its method of operation. 

Ini. 23. Will you state whether the fact to which you refer, that 
the resistance of substances may be varied by pressure, was one 
known before the date of Mr. Bell’s patent, and recognized in the 
construction of electrical apparatus ; and if you can refer to any elec- 
trical works of authority, where this fact is referred to, will you do 
so, and quote the references to the fact? 

Ans. It was known long before the date of Mr. Bell’s patent 
that the resistance of a circuit is varied, without being broken, by 
variations in the intimacy of contact or amount of pressure between 
two electrodes in contact, from one to the other of which a current 
ispassing. This fact was noted and recorded by Du Moncel in his 
hook, “Applications de VElectricité,” Vol. I. p. 246, edition of 
1856, published at Paris inthat year. Inthe “Comptes Rendus ” for 
July, 1874, a communication from the same writer described some 
experiments as to the resistance offered to the current In passing 
from one electrode to another, in the case where one was a good 
conductor ana the other il poor conductor, and showed that | mod- 
erate increase of pressure at the contacts would materi:lly increase 
the conductivity, and thereby the current ; and he gave his explana- 
tion for his phenomenon. 

In Du Moncel, “ Applications de I’Electricité,” ed. 1856, Vol. I. 
p. 246, I find the following : — 

“ Une chose assez curieuse, et qui parait ¢tre au premier abord en 
contradiction avee la théorie que Von s’est faite de lélectricité, cest 
que la plus ou moins grande pression exerecée entre les pieces d 
contact des interrupteurs influe considérablement sur Vintensité da 
courant qui les traverse. Cela tient souvent & ce que les métaux de 
Vinterrupteur he sont pas toujours dans un état parfait de décapage 
au point de contact, mais peut-étre aussi a une cause physique encore 
mal appréciée. Ce qui est certain, e’est que, dans les interrupteurs 
ott la piéce mobile de contact est sollicitée par une force extreme - 
ment minime, le courante éprouve souvent des affaiblissements assez 
notables pour faire manquer la réaction électrique qu’on aiterd 
deux.” 

Which I translate as follows : — 

‘A somewhat curious fact, which at first sight appears to be in 
contradiction to the views ordinarily received as to the action of 

33 
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electricity, is that the greater or less pressure exercised between the 
contact pieces of interrupters has an important influence upon the 
strength of the current which traverses them. This often happens, 
because the metal of the interrupter is not perfectly free from rust 
at the point of contact, but perhaps also because of a physical cause 
as yet but little appreciated. This is certain, that with interrupters 
in which a movable contact piece is acted upon by a very slight 
pressure, the current often suffers such an enfeeblement as to cause 
a failure in the electrical action which was expected.” 


The same writer describes, in the “Comptes Rendus” for July | 


1874, a series of experiments in which he measured the current in 


a circuit, part of which consisted of a piatinum electrode and a piece — 


of wood, more or less damp, kept in constant contact, but with 
varying pressure, and says, p. 41, Inan articie entitled “* Récherches 
sur les transmissions électriques 4 travers les corps ligneux,” as 
follows: — 


“Les expériences que javais a faire pour avoir une constation 
exacte des effets produits, étaient assez délicates, car une foule de 
causes étrangéres peuvent intervenir, et changer les résultats fournis. 
Ainsi le déoré de serrage des pl: iques met: liques de communication 
anee le bois, son ivsolement plus ou moins parfait du sol et des murs 
de Vappartement, ot lon expérimente, la grandeur des surfaces 
mises en communication avec le circuit mét: lique, la masse du bois, 
état plus ou moins humide de Tair du cabinet des expériences, le 
contact fortuit des doights sur les fils de communication avec le gai- 
vanoméetre, et l'état disolement de ces fils sont autant de causes “qui 
peuvent modifier les résultats que lon obtient. 

“6. Que le dégré de la pression de la plaque de pli itine contre le 
bois a te Jlement influé sur Vintensité du courant ainsi transmis, qu’ 
étant de 12 dégrés avec un serrage maximum elle est devenue & zéro 
quand la plaque Gtait abandonée & son propre poids, et a 5 dégrés 
seulement avec un faible serrage.” | 


This I translate as follows :— 


“The experiments that I have had to make in order to have an 
exact proof of the effects produced were very delicate, because a 
number of foreign elements might enter and change the results. 
Thus the amount of pressure uUpoir the metallic plates mn comMmMuURICA- 
tion with the wood, its more or less perfect insulation from the earth 
or the walls of the room, the size of the surfaces put in communica- 
tion with the metallic cireuit, the mass of the wood, the greater or 
less humidity of the air of the experimenting room, the accidental 
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contact of the fingers with the wires leading to the galvanometer, 
and the condition of the insulation of these wires, were causes which 
might modify the results that would be obtained. 


“6. That the amount of the pressure of the platinum plate against 
the wood has so much influence on the strength of the current thus 
transmitted, that from twelve degrees, with a maximum pressure, it 
became reduced to zero when the plate was pressed only by its own 
weight, and to five degrees only with a slight pressure.” 


In Du Monceel’s “Traité de Télégraphie Electrique,” Paris, 1864, 
Part IV. p. 559, in speaking of apparatus designed to establish 


electrical contact, the-author says : — 


“L’expérience montre que plus la pression des contacts est grande, 


plus est energique Vintensité du courant qui les traverse.” 


That is, in English — 


“Experiment shows that the greater the pressure of the contact 
pieces, the stronger is the current passing through them.” 


That fact was also constantly acted upon in the practical use of 
electrical apparatus ; care was always taken that contacts should be 
firm and with considerable pressure, for otherwise the full and 
desired streneth of current was not obtained. 

Int. 24. State more particularly what you have meant by vari- 
ations in pressure, as applied to the defendants’ apparatus, and as 
applied to the experiments and statements of Du Moncel, which you 
have quoted. 

Ans. By the variations in pressure which I have mentioned, | 
mean those variations because of which the contact pieces of hard 
‘rarbon and platinum in the transmitter are pressed more or less 
closely together. I do not refer to these variations of pressure as 
producing change throughout the whole mass of the contact pieces, 
but simply to those variations which occur at the surfaces in contact. 
These are simply variations in the force by which the contact pieces 
are pressed together; and such variations produce variations 1n the 
electrical resistance of the joint thus made. The greater the pres- 
sure the more intimate is the contact and the less the electrical 


resistance. and vice versa, 


- 


. 
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Int. 25. What name has been given to that part of a battery 
telephone which is made to operate by variations in pressure between 
contact pieces of carbon or other conductor, and what familiar 
instance of such a telephone can you mention ? 

In this connection, also, you may further explain the principle of 
its operation. | 

Ans. That variety of the speaking telephone transmitter which 
is referred to ‘in the question is known as the articulating micro- 
phone, or, more generally, simply as the microphone. The form 
best known in commercial use is what is called the “ Blake trans- 
mitter,” invented by Mr. Francis Blake, and manufactured for gen- 
eral use by the Bell Telephone Company in the fall of 1878, and 
now universally employed in the United States. 

The microphone consists physically of two electrodes placed 
normally in contact, with a slight pressure, and forming part of a 
circuit supplied with a current from a battery. A single Leclanché 
cell is generally employed in practice, though in some of my ex- 
periments with certain forms of microphone having large contact 
surfaces I have used as many as four Leclanché cells or two Bunsen. 

One of the electrodes of the microphone is so arranged that when 
spoken to it will take up the vibrational movement of the sound 
waves. The other electrode is mounted so as not to be similarly 
affected by them; and the consequence is that the former electrode 
moves relatively to the latter. This motion of one electrode rela- 
tively to the other is excessively minute; but it is sufficient to 
so affect the current in the circuit that a magneto-receiver of the 
ordinary improved commercial form, conforming to the principles 
indicated by Fig. 7 of Mr. Bell’s first patent, will audibly repeat 
the words uttered into the transmitter. 

To aid in this operation of the transmitter, the electrode which is 
designed to be more directly vibrated by the voice is preferably 
made of such a shape as to offer itself some of considerable surface 
to the sound waves, or else is mounted upon an extended surface, 
such as a metallic diaphragm or a thin board. 

There seems to be hardly any limit to the forms which may be 
given to the microphone. Many materials, including the ordinary 


metals, can be used for the electrodes; but it has always been the 
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practice to make one of ‘them at least of carbon, because this mate- 
rial gives far better results than any other hitherto used. In the 
Blake transmitter, one electrode is a hemisphere of platinum about 
34, of an inch in diameter, slightly flattened, while the other offers a 
plane surface of bard gas carbon, artificially hardened and polished. 

The back electrode, or anvil electrode, as it is sometimes called, 
is either rigidly held or is more often so mounted that it can yield 
somewhat, but not too readily, to the motions of the electrode 
directly acted on by the voice. The desired normal contact and 
pressure in the latter case are commonly obtained by the use of a 
spring or by gravity and sometimes in other ways. 

A speaking telephoné on this principle was described in papers 
filed in the Patent Office by Mr. Berliner, and by Mr. Edison, in 1887. 
In 1878, Prof Hughes reinvented it, approaching the problem from 
a somewhat different direction, viz., from vibrations mechanically 
excited by seratching with a pencil, or by the tramp of a fly, and 
passing thence to those excited by sonorous waves in the air. He 
first published a description of his instrument in a paper read before 
the Royal Society, London, May 9, 1878. Notices of it are to be 
found in the Sezentific American Supplement, June &, 1878, and 
elsewhere. 

The action of the microphone in transmitting articulate speech is 
as follows: The sound waves produced by the voice impress their 
vibrations directly upon the front or “hammer” electrode, and by 
virtue of the inertia of the back or “anvil” electrode, as already ex- 
plained, the vibrations of the first electrode cause corresponding 
variations In pressure between it and the second electrode. These 
variations of pressure, by varying the electrical resistance of the 
microphone contact, create electrical undulations in the current 
similar in form to the sound waves producing them; and when 
these electrical undulations pass through the coils of the electro- 
magnet of the receiving telephone they cause corresponding varia- 
tions in the magnetic state of the core, and thus set the diaphragm 
into vibrations corresponding to such magnetic changes. By these 
vibrations of the diaphragm air waves are finally produced at the 
receiving station similar in form to those originally produced by the 
voice of the speaker at the transmitting station. 

34 
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Int. 26. Did you testify as an expert in the case of the Ameri- 
can Bell Telephone Company ef al. v. Albert Spencer e¢ a/., in the 
United States Cireuit Court within the District of Massachusetts, 


wherein a decision has been rendered for the complainants; and 
were you familiar with the telephonic apparatus therein complained 
of, and held by the Court to infringe upon the Bell patents afore- 
said ; if so, what was the character of the transmitting instrument to 
which the decision in that case applied ? 

Ans. I did testify as an expert for the complainants in the 
Spencer case referred to, and became familiar with the telephonic 
apparatus complained of therein. The transmitter of that apparatus 
was an articulating microphone, which operated in the manner and 
according to the method I have described in my last preceding 
answer. 

Int. 27. “Did you testify as an expert in the case of the American 
Bell Telephone Company v. Amos E. Dolbear ef al., in the United 
States Cireuit Court within the District of Massachusetts, wherein 
a decision has also been rendered for the complainants ; and were 
you familiar with the telephonic apparatus therein complained of, 
and held by the Court to infringe upon the Bell patent No. 174,465 ; 
if so, what was the character of the transmitting instrument belong- 
ing to the apparatus to which the decision in that ease applied ? 

Ans. I testified in the case referred to, and became familiar with 


the apparatus In that case. The transmitter was an articulating mi- 


crophone, and it operated in the manner which I have already de- 


seribed. 

Int. 28. Did you testify as an expert in the case of American 
s01L Telephone Company ef a/. v. the People’s Telephone Company 
et al., in the United States Circuit Court, within the Southern 
District of New York, wherein a decision has also been rendered for 
the complainants, and were you familiar with the telephonic appa- 
ratus therein complained of, and held by the Court to infringe upon 
the aforesaid patents to Bell? If so, what was the character of the 
transinitting instrument to which the decision in that case applied? 

Ans. I testified as an expert in the case referred to, and was 


familiar with the apparatus in that case. The transmitting tnstru- 
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ment was an articulating microphone, and operated in the manner 
which I have deseribed. | | 

Int. 29. You have said that the defendants’ transmitter produces 
electrical undulations by utilizing the property of variation in resist- 
ance with variation in pressure, possessed by various substances. 
Please compare the construction and mode of operation of the defend- 
ants’ transmitter with the construction and mode of operation of the 
articulating microphone which you have explained, and point out 
their substantial likenesses and differences. 

| Objected fo on the ground that i#as irrelevant, hecause the patent 
of the complainants is not for an articulating microphone, and there- 
Sore the comparison proposed is not material, | 

Ans. The defendants’ transmitter is an articulating microphone, 
whose operation is identical in principle with the operation of the 
Blake transmitter, the Dolbear transmitter, and the other micro- 
phone transmitters to which I have referred. As in the Blake trans- 
mitter, the hammer electrode is of platinum, and the anvil electrode 
of hard carbon. The particular manner in which the anvil carbon 
electrode is mounted is substantially the same as that patented by 
Mr. Berliner in 1880, No. 225,790. There is a long adjusting 
screw which carries the anvil electrode, and by means of which the 
normal pressure between the two electrodes can be increased until it 
reaches the amount which is most favorable for good articulation. In 
the instrument as thus adjusted, the pendulous bar is made to hang 
somewhat removed from a vertical position, being inclined inwards 


through a small angle. The platinum hammer electrode consists of 


‘a small stud rigidly attached to the centre of a metallic diaphragm. 


The vibrations impressed upon the diaphragm by the voice produce 
a variation of pressure between the hammer and anvil electrodés 
on account of the inertia of the latter, as I have described at leneth 
in my answer to Int. 25. The action is identical with that taking 
place in the various forms of articulating microphone to which | 
have referred. 

It is customary in the practical use of microphone transmitters, to 
employ an electrical apparatus known as an induction coil, in order 


t> overcome more effectively the resistance of the cireuit. An 
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induction coil, as so used, consists of two entirely separate coils of 
wire, having a common axial core of soft iron. One of these coils is 
wound upon the outside of the other. The inner coil is composed 
of a small number of turns of rather coarse wire, and is called the 
primary coil. The outer coil is composed of a large number of turns 
of fine wire, and is called the secondary coil. The operation of the 
induction cecil is such that, whenever a current of electricity. of 
varying strength is caused to pass through the primary coil, if the 
ends of the secondary coil are connected with each other (either 
directly, or indirectly by means of a circuit which may contain a 
receiving telephone), a current possessing similar variations will 
flow through the secondary circuit. But in accordance with well- 
known electrical principles, the current thus generated in the sec- 
ondary coil will have a far greater power of overcoming resistance 
than is possessed by the original current in the primary coil. The 
induction coil thus acts as a sort of electrical lever. In the use of 
the induction coil with a microphone transmitter, the transmitter 
with the battery is placed in circuit with the primary coil of the in- 
duction coil. The secondary coil is placed in circuit with the line 
wire and the receiving instrument. Such an induction coil is uni- 
versally used in the Blake transmitter when employed for commer- 
cial purposes, and was present in the transmitter of the defendants 
in the Spencer case and in the Dolbear case, and in the case against 
The People’s Telephone Company. I find such an induction coil in 
the Exhibit Defendants’ Transmitter. 

[ The latter part of the answer relating to the induction coil and 
other patents also objected to as not responsive to the question. 

Counsel for complainants puts in evidence Letters Patent of the 
United States, No. 277,198, dated May 8, 1883, and granted to the 
Overland Telephone Company, as assignee of Myron L. Baxter, for 
Improvements in. Transmitting Telephones, and the same is marked 
° Behihit Baxter Transmitter Patent, C. H.58., Special Bxaminer” ; 
also Letters Patent of the United States, No. 277,199, dated May 8, 
1883, wad granted to the Overland Telephone Company, as assignee 
of Myron L. Baxter, for Improvements in Receiving Telephones, and 
the same ts marked “ Fahihit Baxter Receiver Patent, C. HH. S., 


Special Bxaminer.” | 


[Sf 


DEPOSITION OF CHARLES R. CROSS. 137 


Int. 30. Have you examined the specifications of the Exhibit 
Baxter Transmitter Patent No. 277,198, and of Exhibit Baxter Re- 
ceiver Patent No. 277,199,-and do you understand the construction 
and mode of operation of the instruments therein respectively de- 
scribed? If so, will you explain the same briefly, and quote from 
the specifications any descriptive language which you think perti- 


nent to such explanation. 


e Ans. Ihave examined the specifications referred to, and under- 

stand the construction and mode of operation of the instruments 
? ° ° . ° . — ‘ : ‘ 

therein described. Referring to the patent No. 277,198, I find it to 
describe a microphone’ transmitter. The hammer electrode is a me- 
tallic stud attached to the diaphragm, while the anvil electrode is a 
button of carbon attached to a pendulous iron bar. The instrument 
also contains an induction coil, the core of which is opposite the 
lower extremity of the pendulous bar. I find in the specification 
the following statements : — 

“The object of my invention is to provide means whereby the 
limit of variation in the strength of a voltaic current may be greater 
than at present. This refers to the undulatory current used for ger- 
erating a current for the transmision of speech telephonically, and 
which, as is well known, is the result of a variation gradual in its 
nature from strong to weak, and vice versa. When the current sent 
to line is due to magnetic induction from a permanent magnet, the 

“ variation to which it owes its existence is effected by strengthening 
or weakening said magnet; but when said current is derived from 

° a galvanic battery by induction, the variation is produced in the 
primary or direct battery-current. To the latter class my invention 
pertains. 


“In common with other transmitters [ use in mine the vibrating 
diaphragm carrying or actuating a metallic stud in unstable contact. 
with a piece of hard or soft carbon or carbonaceous material, which 
is attached to a freely-suspended bar, and an induction-coil for pro- 
ducing the intense induced secondary current; and these, either 
singly or in combination, in their well-known forms, I do not 
claim. 

“In all the battery-transmitters with which Iam acquainted the 
limit of variation is very narrow, and consequently the strength of 
the induced current is small. 

"My object is, as hereinbefore set forth, to increase the variation 
(without actually breaking the circuit), and consequently to send 
to line a much more powerful induced or secondary current to work 
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upon the distant receiving-telephone, overcoming resistance, leaks, 
and extraneous induction incident to long lines. 


“E, F, and G represent the induction-coil, which, in addition to 
its ordinary function, serves, as hereinafter fully described, to vary 
the pressure between the metal stud p and the carbon button d. 

“The operation of my invention is as follows: Supposing a given 
current from the battery to be flowing, the attractive force exerted 
upon D by E will cause a firm contact between p and d, which will 
be approximately the mean of pressure or of surface-contact. If 
now a heavy impulse thrust forward the stud p against d, the result 
will be quite different from that observed when the suspended bar B 
is held in place merely by gravity or by a spring. Instead of being 
carried away by its momentum, thus breaking the circuit, the bar C 
is held in closer contact by the increased attractive force of core E, 
such increased attractive force being due to a stronger current oper- 
ating upon it, and such stronger current is obtained by the increased 
contact between p and d by the thrust of p against d. For this 
reason more ample vibrition can be given to the diaphragm without 
‘breaking.’ The pressure, however, at the end of the excursion is 
considerably less than that quickly sueceeding the initial thrust, the 
then greatly increased attractive force of E having been to a great ex- 
tent overcome by the momentum of C; but enough force still 
remains in E to secure, on the retreat of the diaphragm and stud p, 
actual contact.” 


Referring to patent No. 277,199, I find it to describe one form of 
magneto receiver. It describes a U-shaped permanent magnet, 
about one end of whicha coil of wire is wound; the other end of 
the magnet is in contact with a portion of the edge of a vibratory 
iron diaphragm, the middle point of which is opposite to that 
pole of the magnet which is surrounded by the coil. The terminals 
of the coil are connected with screw cups in the ordinary manner. 
The coil itself is of somewhat peculiar construction, a portion of it 
being made of iron ribbon. I find the following statements in the 
specification : The inventor states that he has invented “ certain new 
and useful Improvements in Receiving-Telephones ” to which im- 
provements the specification refers. He also says in the specification : 
“ The object of my invention is to provide a more perfect receiving- 
telephone, and one in which vocal sounds, including speech, shall not 


only be increased in volume, but also be rendered more clear, 
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smooth, and natural.” Further on, he says: “The features of my 
invention, which I believe to be new, and which I elaim are those 
belonging, essentially, to the compound actuating-coil, D.” A little 
further on, in describing the effect of the compound coil, he says: 
“ Its effect upon the diaphragm is obvious —it amplifies the vibra- 
tion.” 

Int. 21. Please compare the instruments described in the said 
Baxter patents, with the defendants’ instruments, Exhibit Defendants’ 
Transmitter and Exhibit Defendants’ Receiver, and state how far 
they are alike, and how far they differ in respect to any material fea- 
tures; and in this connection you may give your opinion as to the 
practical effect of what the Baxter transmitter patent calls the 
“electro-magnetic controlling device.” 

Ans. The instrument described ‘in the Baxter transmitter 
patent is essentially the same in almost every detail as the Exhibit 
Defendants’ Transmitter. In both of the instruments the anvil elec- 
trode is mounted upon and forms part of a long and rather heavy 
bar. This is hung from its upper end, and the electrodes are so 
placed that the bar is or may be by them pushed backward out of the 
perpendicular, so that its weight tends to keep the electrodes in contact 
and to give a certain normal pressure. The magnet, which both in 
the instrument of the patent and in the Exhibit Defendants’ Tran: - 
mitter is placed opposite the lower end of the bar, has for its effect 
slightly to increase the normal pressure, but without changing the 
nature of the electrical or mechanical operation of the electrodes. 
The mass and consequent inertia of the bar are such that a con- 
siderable mechanical resistance is offered to the motions which 
the vibrating diaphragm tends to impress upon it by virtue of the 
mechanical contact of the one electrode with the other; end thus 
these motions in the effort of the acting forces to overcome this 
inertia develop corresponding changes of pressure at the point of 
contact. 

The carbon electrode carried by the suspended bar in the Exhibit 
Defendants’ Transmitter is provided with a relatively longer adjust- 
ing screw than that shown in the drawings of the Baxter transmit e: 


patent. By virtue of the greater length of ‘his screw, the suspended 


1-0 EVIDENCE FOR COMPLAINANTS. 


bar can be thrown back farther out of the vertical and into an in- 
clined position. This difference tends to improve the defendants’ 
apparatus, because it more surely secures unbroken contact between 
the electrodes. Of course, the farther the pendulous bar is thus 
pushed back, the more its weight is exerted to produce pressure be- 
tween the electrodes; and it is obvious that the intention of this 
change is te utilize more effectively the force of gravity in producing 
the proper normal pressure between the two electrodes. The far- 
ther removal of the lower end of this bar from the pole of the electro- 
magnet diminishes very greatly any effect due to their mutual attrac- 
tion which the magnet may originally have been intended to exert ; 
and in utilizing the longer adjusting screw in the defendants’ 
instrument it is evidently intended to render the magnet practi- 
cally inoperative, and to rely upon gravity to give the proper 
bormal pressure between the electrodes. 

The electro-magnet, which is provided for exerting an attractive 
force upon the lower end of the suspended bar in the Exhibit Detend- 
ants’ Transmitter, also differs from that shown in the drawings of the 
Baxter patent No. 277,198, in not having a secondary helix to per- 
form the office of an induction coil; but this difference is within the 
description of the alternative forms of construction contained in the 
said patent, and does not change the nature of the mechanical opera- 
tion performed, nor of the electrical changes produced by the move- 
ments given to the electrodes by the voice. 

This feature of the defendants’ transmitter, which is called in the 
Baxter patent “an electro-magnetic controlling device,” is princi- 
pally characterized by the interposition of the coil in the primary 
cireuit. 

The variations in current produced by the voice, and acting 
through the agency of this electro-magnet upon the suspended bar, 
cunnot, and as I have found by repeated tests and trials of the 
instrument do not, tend to make the articulating variations in the 
current Which transmits speech different in kind from those pro- 
duced by other microphones. The effect of this electro-magnet is 
shieht. 

The Exhibit Defendants’ Receiver and the instrument of the 


Baxter receiving telephone patent, No. 


277,199, are substantially 
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identical. The hearing tube of the Exhibit Defendants’ Receiver is 
somewhat different in its shape from that of the instrument of the 
patent, and is almost identical in form with the hearing tube of the 
ordinary receiving telephone which is used hy the licensees of the 
American Bell Telephone Company. 
| Adjourned. | 
May 1, 1885. 

Int. 32. Did you testify as an expert in the case of American 
Bell Telephone Company ef a/. v. The Overland Telephone Com- 
pany ef a/l., pending in the Circuit Court of the United States, within 
the Southern District of New York, and are you familiar with the 
telephone instruments therein complained of as infringements upon 
the patents to Bell, No. 174,465 and No. 186,787; ifso, how do 
such instruments compare in construction and mode of operation 
with the defendants’ instruments in the present case, Exhibit Defend- 
ants’ Transmitter and Exhibit Defendants’ Receiver, in so far as con- 
cerns the telephonic apparatus proper ? 

Ans. I testified in that case, and became familiar with the tele- 
phone instruments therein complained of. The mode of operation 
both of the transmitter and receiver in the case against the Over- 
land Telephone Company is identical with the mode of operation 
of the Exhibit Defendants’ Transmitter and Exhibit Defendants’ 
Receiver in the present case, in everything essential to the trans- 
mission and reproduction of speech. There is no difference worthy 
of notice between the transmitting instruments in the two eases. 
The receiving instrument in the Overland Telephone Company case 
has a cylindrical hearing tube instead of the peculiarly shaped hear- 
ing tube which is found in the Exhibit Defendants’ Receiver in this 
case ; and it 1s also furnished with a set screw, by which the perma- 
nent magnet of the receiver can be firmly fixed in position. This 
set screw is absent from the Exhib’t Defendants’ Receiver in this 
ease, the magnet in it being kept from motion by the use of a cylin- 
drical cap which confines it at the bend of the U. I do not observe 
any other differences which are worthy of notice. 

Int. 33. Please compare Exhibit Defendants’ Receiver with the 
receiving member L of the apparatus specifically described in the 
patent to Bell, No. 174,465, and shown in Fig. 7 of the drawings 
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thereof, and state what differences in construction you find, and how 
such differences affect, if at all, the substantial likeness of the two 
instruments in respect to their function and mode of operation, and 
the work they do in the transmission of sound. 

Ans. ‘The operation of the defendants’ receiver is identical with 
the operation of the receiver shown in Fig. 7 of the Bell patent 
No. 174,465. In the defendants’ magneto receiver there is a per- 
manent horseshoe magnet, about one end of which a coil is wound. 
One end of the horseshoe magnet, therefore, forms the core of the 
electro-magnet. Instead of the membrane and the attached arma- 
ture described by Mr. Bell, an iron diaphragm is used, with its 
centre opposite that pole of the permanent maznet about which the 
coilis wound. The diaphragm is connected at its edge with the 
other end of the horseshoe magnet, so that it is permanently polar- 
ized by this contact; being in this respect similar in arrangement 
to the armature shown in the receiver L, of the Bell patent, No. 
174,465, which armature is polarized through its connection with 
the electro-magnet. The permanent magnet used in this instru- 
ment replaces the electro-magnet shown in the receiver L, of the 
Bell patent, which does not affect the substantial likeness of the 
two instruments, since the function of the battery shown in Fig. 7 
is merely to keep the cores of the electro-magnet magnetic. The 
magnetism of the permanent magnet of the Baxter receiver is sub- 
stituted for the magnetization produced by the current in the Bell 
receiver of Fig. 7. The metallic diaphragm of the Baxter receiver 


em of the 


replaces the combined armature and membrane diaphra 
receiver shown in Fig. 7 of the Bell patent No. 174,465. The Bax- 
ter receiver contains a peculiar arrangement of the coil, a porticn 
of which is composed of tron wire or ribbon lying between two 
helices of copper wire. None of these differences, however, in any 
way affects the substantial likeness between the Baxter receiver 
and the receiver shown in Fig. 7 of the Bell patent, either in 
respect to their function or mode of operation, or the work they do 
in the transmission of sound. 

Int. 34. You have in the last preceding answer mentioned the 


function of the battery shown in Fig. 7 of the patent to Bell, No. 


174,465, in respect to the magnetization of the electro-magnet ; 


DEPOSITION OF CHARLES R. CROSS. —-148 


will you explain the operation and effect of the transmitting mem- 
ber A of the telephone instrument shown in that Fig. 7, upon the 
battery current, when such transmitting member is actuated by the 
vibrations of the air accompanying vocal or other sounds ? 

Ans. I have already explained the manner in which currents of 
electricity are produced in a circuit, when an armature like that at 
c, Fig. 7, vibrates to and fro in front of the pole of an electro- 
magnet. The motion of the armature is capable of producing a 
current, solely in virtue of the electro-motive force which its motion 
sets up in the circuit. The magnitude of this electro-motive force 
depends upon the velocity with which the armature is moving at 
the moment under consideration, and the direction in which this 
electro-motive force acts is determined by the direction of motion 
of the armature, being reversed when the armature changes the 
direction of its motion. Therefore if there is a battery in the cir- 
cuit, the total current in the circuit at any given instant will be that 
due to the algebraic sum of the electro-motive force of the battery, 
which we may assume to be constant, and the electro-motive force 
produced in the circuit af the instant considered, by the motion of 
the armature, which last eleectro-motive force, as I have said, is 
dependent upon the velocity of the armature at the instant consid- 
ered. When the electro-motive force due to the motion of the 
armature coincides In direction with the electro-motive force due to 
the battery, this last electro-motive force is evidently strengthened 
by the addition; and hence the total current flowing in the circuit 
is correspondingly increased ; that is, the battery current is strength- 
ened by an amount equal to that of the current which the vibrating 
armature alone would produce in the circuit if the battery were 
removed and the cores of the electro-magnet magnetized in some 
other manner. ‘If the electro-motive force due to the motion of the 
armature is opposite in direction to that due to the battery, the cur- 
rent will be weakened. Hence, as the armature moves to and fro, 
every change in the direction or velocity of its motion will produce 
a corresponding change in the strength of the current flowing in the 
circuit. 

Int. 35.« Will you refer to the second Bell patent, No. 186,787, 
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which has been produced in evidence, and describe briefly so much 
of the apparatus therein described as is referred to in the third, fifth, 
sixth, seventh and eighth claims, pointing out the functions or re- 
sults which are attributed to the parts of the apparatus referred to 
in those claims? 

Ans. Claim 3 is as follows : — 

“3. The combination with an electro-magnet, of a plate of iron 
or steel, or other material capable of inductive action, which can be 


thrown into vibration by the movement of surrounding air or by the 
attraction of a magnet.” 


By this, I understand an electro-magnet combined with a plate of 
iron, steel or other material capable of inductive action. 

To satisfy the conditions of this claim, the plate must be of such 
material, size, thickness and elasticity, and must be so mounted and 
arranged with reference to the magnet, that on the one hand the 
delicate air vibrations characterizing articulate speech may be able to 
impart their vibration to it without substantial alteration in charac- 
ter; while on the other hand, it is capable of being set into vibra- 
tion through the action upon it of the minute changes imparted to 
the magnet by the variations in the current passing through the coil 
surrounding it, when those variations are of the delicate character 
which are employed in the transmission of speech in the speaking 
telephone. 

Claim 5 is as follows : — 

“5. The formation, in an electric telephone such as herein shown 


and described, of a magnet with a coil upon the end or ends of the 
magnet nearest the plate.” 


This claim relates to the special form of magnet suited for use in 
an electric telephone, the coil being placed about the end or ends of 
the magnet nearest the plate. The object of thus placing the coil is 
to render the magnet quicker in its working; that is, more ready to 
respond with the requisite rapidity to the variations in the strength 
of the current passing through the coil. A magnet with the coil 
thus placed responds more quickly by changes in its strength to 
slight changes in the strength of the current, and hence ‘it is better 
adapted for use in the speaking telephone than a magnet in which 
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the coil surrounds the whole length of the magnet, and which con- 
sequently acts more slowly. 
Claim 6 is as follows : — é 


“6. The combination, with an electric telephone such as described, 
of a sounding-box, substantially as herein shown and set forth.” 


In this claim is mentioned the sounding box, which is combined 
with the telephone. This sounding box has an important influence 
in screening the plate of the instrument from the effect of extraneous 
sounds. The thin air space in front of the plate also exercises an 
important influence. 

Claim 7 is as follows : — 


“7. In combination with an electric telephone, as herein de- 
scribed, the employment of a speaking or hearing tube for conveying 


sounds to or from the telephone, substantially as set forth.” 


The speaking or hearing tube mentioned in this claim serves to 
concentrate the sounds produced by the voice upon the diaphragm 
when used as a transmitter, or to convey to the ear the sounds 
produced by the diaphragm when used as a receiver. 

Claim 8 is as follows : — 

“8. Inasystem of electric telephony, the combination of a per- 
manent magnet with a plate of iron or steel, or other material capa- 
ble of inductive action, with coils upon the end or ends of said 

9 
magnet nearest the plate, substantially as set forth.” 


In this claim I find’ mentioned the combination of a permanent 
magnet with coils upon its end or ends, as described, with a plate 
of iron, or other material capable of inductive action. The use of 
the plate of iron, in connection with the magnet, as described, in a 
system of electric telephony, furnishes a most excellent method of 
causing the electrical and magnetic variations of the apparatus to 
produce corresponding vibrations in the air. 

Int. 36. Referring to the defendants’ instruments which have 
been introduced in evidence, will you compare them with the appa- 
ratus described in the patent last referred to, and state how far, if 
at all, you find them to embrace the features or combinations de- 
scribed in that patent, and referred to in the claims above specified ? 
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Ans. Inthe Exhibit Defendants’ Receiver I find a magnet com- 
bined with a plate in the manner described in claim 3. I also find 
that this magnet has a coil upon the end which is nearest the plate, 
as described in claim 5;I1 find also a permanent magnet, as de- 
scribed in claim 8. The magnet in Exhibit Defendants’ Receiver 
and the microphone in Exhibit Defendants’ Transmitter are placed 
within a sounding box, as described in claim 6. Both Exhibit De- 
fendants’ Transmitter and Exhibit Defendants’ Receiver possess the 
speaking and hearing tube mentioned in claim 7. In the Exhibit 
Defendants’ Transmitter and the Exhibit Defendants’ Receiver the 
hearing or speaking tube is so arranged as to leave a thim space 2 
filled with air in front of the vibrating plate. 

There are certain minor a.id unimportant differences between the 
defendants’ receiver and the specific forms of receiver figured and 
particularly described in the said Bell patent, No. 186,787. The 
metallic diaphragm of the defendants’ instrument is in contact at 
one point of its edge with that pole of the horseshoe magnet which 
is not surrounded by the coil. This arrangement is not new with 
the defendants, nor is it stated to be new in the Baxter patent. 
Substantially such an arrangement of diaphragm and magnet is 
found in Alexander Graham Bell’s patent, No. 201,488, dated 
March 19, 1878. 

Another peculiarity of the defendants’ receiver is, that in addition 
to the coil upon the end of the magnet, it contains an iron strip or 
ribbon coiled around the first helix of copper wire, with the sepa- 
rate whorls insulated from each other. Outside of this is another 


coil of copper wire, and the two coils of copper wire are electri- 
cally connected in series. The coiled ribbon is used as the con- 
ductor to connect them. ‘This arrangement constitutes the ribbon 
a sort of tubular electro-magnet, and the structure belongs to that 
class of compound electro-magnets, of which those described by Du 
Moncel in his “Exposé des applications de l’électricité,” Vol. V. 
pp. 349-351, Fig. 96 and Fig. 97, published in 1878, are examples. 
These had been previously described in “Comptes Rendus,” 
Vol. LXXX., January—June, 1875, pp. 532, 1572, and Vol. 
LXXXI., July-December, 1875, p. 17. Such a construction, 
however, is not so advantageous for the purposes of a magneto. 


"a 


DEPOSITION OF CHARLES R. CROSS. 147 


telephone as the simple coil of the instrument described in Bell’s 
patent No. 186,787, and embodied in his hand telephone which is 
in common use. While the iron ribbon in the coil of the defend- 
ants’ receiver may give to the instrument a somewhat greater abso- 
lute magnetic strength, it makes the action of the receiver more 
sluggish than if the ribbon were absent, and impairs its sensitivity 
under the rapid changes used and required for the reproduction of 
articulate speech. 

All these differences, however, between the defendants’ receiver 
and the magneto-telephone described and set forth in the Bell 
patent, No. 186,787, are merely differences of form or of minor 
details of construction, and do not affect the essential features which 
constitute the defendants’ instrument substantially the same as that 
described in the said Bell patent, and referred to in the third, fifth, 
sixth, seventh and eighth claims thereof. 

Int. 37. I find in the second Bell patent a statement that the 
same instrument is used both as transmitter and receiver, and I 
understand that the electrical and magnetic portions of the apparatus 
described in Bell’s first patent are the same both in the transmitter 
and receiver, the instruments differing merely in the forms of the 
cones, one of which is especially adapted to enclose the mouth, while 
the other is shaped so as to enter or be applied to the ear; will 
you state whether the magneto-telephone Exhibit Defendants’ Re- 
ceiver is, when properly connected in line with another instrument 
of the same kind, capable of being used as a transmitter as well as 


a recelver ? 


Ans. It is capable of being used both as transmitter and receiver 


under the circumstances mentioned. 

Int. 38. Will you describe the character of the circuits and con- 
nections indicated by the structure of the defendants’ two instru- 
ments, and usual with a speaking telephone apparatus which includes 
a battery transmitter, and then state whether the magneto-instru- 
ments, as arranged at the two ends of the line, will be so connected 
in circuit with each other that, without any change, speech uttered 
into one will be heard at the other? 


Ans. I make the following drawing to illustrate my meaning : — 


BE 
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STATION I. LINE STATION 2. 
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In the figure, I C and I’ C’ are two induction coils; Band B’ are 
voltaic batteries, and T and T’ transmitters in the primary circuits 
of the coils. KR and Rh’ are magneto-telephones placed in a line con- 


nected with one terminal of the secondary wire of each induction 
G and G’ are earth plates, with connecting wires running to 


wit 


coil, 
the other terminals of the secondary wires of the induction coils. 
G and G/ are buried in the earth, so that the secondary circuit is 
completed through the earth, and includes the secondary helices of 
the two induction coils, and the two magneto-telephones R and Wh’. 
Speech actuating either T or T’ is reproduced in the receivers R and 
R’. Also, if either R or R’ be spoken into and used as a transmitter, 
since R and R’ are joined in complete circuit by means of the line 
wire, the secondary wires of the coils, and the earth, speech will 
be reproduced in the other receiver, as when the apparatus shown in 
Fig. 7 of the first Bell patent, or Figs. 4 and 6 of the second Bell 
patent, is used. 

This is the ordinary arrangement, and, as indicated by the con- 
struction of the defendants’ transmitter, is the arrangement intended 
to be used by them. Indeed, it is not uncommon on ordinary tele- 
phone lines, as thus arranged, to use one of the magneto-instruments 
as a transmitter, when for any cause the microphone transmitter, the 
battery, or any portion of the primary circuit is out of order. 

Int. 39. I understand from your previous testimony, that in a_ 
speaking telephone apparatus consisting of transmitters, receivers, 
batteries and other adjuncts, as shown in the above diagram, the 
articulate speech uttered into any transmitter is heard at the receiver 
as the same articulate speech in consequence of the electrical undu- 
lations similar in form to the sound waves, and that those electrical 
undulations are caused by the utterances of the speaker, which said 
sound waves are due to or accompany. I wish you would now state, 
by reference to said diagram, in what part of the whole apparatus, 
including in that phrase the various circuits, those electrical undula- 
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tions exist, and in what part they must exist and be operative, in 
order that speech may be transmitted so as to be intelligible to the 
listener. 

Ans. Ifa person speaks into one of the transmitters, as, for ex- 
ample, T at station 1, the current produced in the primary circuit by 
the battery B is thrown into the described electrical undulations by 
the action of the voice upon the transmitter. These undulations 
oceur throughout the whole primary cireuit of the induction coil IC. 
Similar electrical undulations are produced in the secondary of 
IC, and in the whole circuit of which it forms a part, including the 
magneto-telephones R and KR’, and the secondary wire of the induction 
coil iC’. Similar undulations are also produced in the primary of 
the induction coil I’ C’; but in this circuit they have no importance. 
. These electrical undulations are produced in the primary circuit by 
the action of the voice upon the transmitter. It follows, from the 
relation of the primary and secondary helices of the induction coil, 
that undulations similar in form are produced in the secondary wire, 
the line, and the receiving instruments placed in the circuit. It is 
because of the presence of these electrical undulations in the see- 
ondary circuit, and of their similarity to the undulations produced 
by the voice in the primary circuit, that words spoken into the 


transmitter are reproduced by the receiver. 


Cross BRxamination by A. V. Briesen, Esq., of Counsel for 
Defendants. 

C'ross-Int. 40. Is the fact to which you refer in answer to Int. 
a7, namely, that the defendants’ magneto-telephone receiver is capa- 
ble of being used as a transmitter as well as a receiver, in your 
opinion important for the comparison of said receiver with the Bell 
patent of 1876? 

Ans. So far as the Bell patent of 1876 is concerned, my reason 
for stating the fact in making the comparison was that it seemed to 
show more clearly the relations existing between the defendants’ 
magneto-telephone receiver and the apparatus of the said Bell 
patent. It seemed to me that the fact in question was for this rea- 
son sufficiently important to have attention called to it. 

Cross-Int. 41. Will you please state upon what theory a mag- 
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In the figure, I C and I’ C’ are two induction coils; Band B’ are 
voltaic batteries, and T and T’ transmitters in the primary circuits 
of the coils. Rand R’ are magneto-telephones placed in a line con- 
nected with one terminal of the secondary wire of each induction 
coil. Gand G/ are earth plates, with connecting wires running to 
the other terminals of the secondary wires of the induction coils. 
G and G’ are buried in the earth, so that the secondary circuit is 
completed through the earth, and includes the secondary helices of 
the two induction coils, and the two magneto-telephones R and Rh’. 
Speech actuating either T or T’ is reproduced in the receivers RK and 
R’. Also, if either R or R’ be spoken into and used as a transmitter, 
since R and RY’ are joined in complete circuit by means of the line 
wire, the secondary wires of the coils, and the earth, speech will 
be reproduced in the other receiver, as when the apparatus shown In 
Fig. 7 of the first Bell patent, or Figs. 4 and 6 of the second Bell 
patent, is used. 

This is the ordinary arrangement, and, as indicated by the con- 
struction of the defendants’ transmitter, is the arrangement intended 
to be used by them. Indeed, it is not uncommon on ordinary tele- 
phone lines, as thus arranged, to use one of the magneto-instruments 
as a transmitter, when for any cause the microphone transmitter, the 
battery, or any portion of the primary circuit is out of order. 

Int. 39. I understand from your previous testimony, that in a_ 
speaking telephone apparatus consisting of transmitters, receivers, 
batteries and other adjuncts, as shown in the above diagram, the 
articulate speech uttered into any transmitter is heard at the receiver 
as the same articulate speech in consequence of the electrical undu- 
lations similar in form to the sound waves, and that those electrical 


undulations are caused by the utterances of the speaker, which said 


sound waves are due to or accompany. I wish you would now state, 
by reference to said diagram, in what part of the whole apparatus, 
including in that phrase the various circuits, those electrical undula- 
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tions exist, and in what part they must exist and be operative, in 
order that speech may be transmitted so as to be intelligible to the 
listener. 

Ans. Ifa person speaks into one of the transmitters, as, for ex- 
ample, T at station 1, the current produced in the primary circuit by 
the battery B is thrown into the described electrical undulations by 
the action of the voice upon the transmitter. These undulations 
occur throughout the whole primary circuit of the induction coil IC. 
Similar electrical undulations are produced in the secondary of 
IC, and in the whole circuit of which it forms a part, including the 
magneto-telephones R and h’, and the secondary wire of the induction 
coil ’C’. Similar undulations are also produced in the primary of 
the induction coil ’ C’; but in this circuit they have no importance. 
. These electrical undulations are produced in the primary circuit by 
the action of the voice upon the transmitter. It follows, from the 
relation of the primary and secondary helices of the induction coil, 
that undulations similar in form are produced in the secondary wire, 
the line, and the receiving instruments placed in the cireuit. It is 
because of the presence of these electrical undulations in the see- 
ondary circuit, and of their similarity to the undulations produced 
by the voice in the primary circuit, that words spoken into the 


transmitter are reproduced by the receiver. 


Cross Hxamination by A. V. BRIESEN, Lisq., of Counsel Sor 
Defendants. 

C'ross-Int. 40. Is the fact to which you refer in answer to Int. 
37, namely, that the defendants’ magneto-telephone receiver is capa- 
ble of being used as a transmitter as well as a receiver, in your 
opinion important for the comparison of said receiver with the Bell 
patent of 18767 

Ans. So far as the Bell patent of 1876 is concerned, my reason 
for stating the fact in making the comparison was that it seemed to 
show more clearly the relations existing between the defendants’ 
magneto-telephone receiver and the apparatus of the said Bell 
patent. It seemed to me that the fact in question was for this rea- 
son sufficiently important to have attention called to it. 


Cross-Int. 41. Will you please state upon what theory a mag- 
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neto-telephone receiver, which is capable of being used both as 
transmitter and as receiver, is related to the Bell patent of 1876. 
Ans. Asa matter of fact, so far as the electrically active parts 
of the transmitter and receiver of the Bell patent of 1876 are con- 
cerned, the instrument serving as a receiver will also serve as a 


transmitter, and conversely. 
Cross-Int. 42. Then do you desire to be understood as testify- 


ing that such an electro-magnetic receiver, so capable of serving as 


a transmitter, is covered by the Bell patent of 1876? 

Ans. The only particular electro-magnetic receiving instrument, 
regarding which I have testified in this case, is Exhibit Defendants’ 
Receiver. As this instrument is intended to be operated, this 
receiver certainly employs the method described in the fifth claim of 
that patent. 

Oross-Int. 43. You will note that in Cross-Int. 40 and Cross- 
Int. 41, the term “ capable” was used in connection with the double 
use of the receiver, and you answered those questions in that sense. 
Will you let your answer to Cross-Int. 42 stand, if for the word 
“intended” the word “capable ” was substituted ? 

Ans. If I were to use the word “capable,” I should frame my 
sentence in a somewhat different manner. I replied as I did, lest I 
should seem to be expressing an opinion on what appeared to me to 
be simply a question of law. The Exhibit Defendants’ Receiver is 
certainly capable of transmitting speech by means of the method 
described in the fifth claim of the first Bell patent. 

Oross-Int. 44. If you were shown that receiver only, without 
knowing how the maker intended it to be used, and found it capa- 
ble of serving both as transmitter and as receiver, would you regard 
it as covered by the fifth claim of Bell’s first patent ? 

Ans. It seems to me that your question involves a knowledge of 
matters which, as an expert alone, I can hardly be expected to 
understand. If I saw such an instrument, I should, of course, 
from its appearance and construction, suppose that it was intended 
to be used as a magneto transmitter or receiver for the transmission 
or reproduction of articulate speech, and that in its operation the 
method described in the fifth claim of the Bell patent, No. 174,465, 


would be employed. 


DEPOSITION OF CHARLES R. GROSS. Ll 


Cross-Int. 45. Will you please answer the preceding cross-ques- 
tions, with reference to the Bell patent of 1877, here in suit? 

Aus. In answer to Cross-Int. 40, I think that the capability of 
the Exhibit Defendants’ Receiver to be used as a transmitter as 
well as a receiver, is sufficiently important to have attention called 
to it in comparing it with the Bell patent of 1877. 

In answer to Cross-Int. 41, the instrument of the second Bell 
patent is capable of serving both as transmitter and as receiver. 

In answer to Cross-Int. 42, the Exhibit Defendants’ Receiver is in 
various points, as I have already pointed out, substantially identical 
with the instrument described in the Bell patent of 1877. 

In answer to Cross-Int. 43 — Cross-Int. 43 would not apply to 
my last answer. 

Cross-Int. 44 seems to me to involve matters of law which I am 
not expected to understand. If such an instrument were given me, 
and I were forced to draw my own inferences as to its use from its 
appearance, I should suppose it to be a telephone containing such 
elements as are described, and intended to be operated as explained 
in the Bell patent of 1877. 

Cross-Iit. 46. Does the Exhibit Defendants’ Receiver, now 
handed you, embody the invention described in Bell’s patent of 1876 ? 

Ans. It, of course, does not separately as a receiver, that is, as 
an instrument, embody the method which is deseribed in. the fifth 
claim of that patent; but if it is connected up with another similar 
instrument or with a microphone transmitter, to be used in the ordi- 
nary manner for the transmission of speech, it does employ that 
method, and the apparatus, as’a whole, would embody the invention 
described in the Bell patent of 1876. Whether it is or is not an 
apparatus for transmitting sounds telegraphically, according to the 
method described in that patent, will depend upon the use to which 
it is to be put. 

Oross- Int. 47. Then the mere fact that it is capable of such use 
as will bring it within the specification of Bell’s patent does not 
induce you to testify that, in your opinion, it embodies the inven- 
tion which is described in that patent. Am I right? 

Ans. If I understand your question, you ask me_ substantially 


whether the fact that the defendants’ receiver can be so used as to 
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employ the method of transmitting vocal or other sounds telegraph- 
ically, as described by Mr. Bell in his first patent, necessarily 
makes it, whatever it may have been constructed for, and however it 
may be intended to be used, an instrument which employs that 
method. In my opinion, it does not. 

Oross- Int. 48. When first did you devote yourself to the inves- 
tigation of the telephone ? 

Ans. I first became acquainted with the Reis telephone, if I 
recollect rightly, in 1867 or 1868, when a student; and have been 
interested in telephonic apparatus ever since. 

Cross-dnt. 49. How came you to learn of the Reis telephone ? 

Ans. Ido not now recollect whether it was described in lectures 
on physics which I attended, or whether I first read the description 
in Koenig’s catalogue, or some other book. | 

Cross-Int. 50. When first did you make or assist In making a 
telephone ? 

Ans. If you mean by this the: constructing or helping in the 
actual construction of an apparatus, as distinct from operating an 
apparatus already constructed, I do not remember doing anything 
of the kind until, I think, the early part of 1872. 

Cross-Int. 51. Before 1872, did you take part in any experiments 
relating to the telephone; if so, what were the experiments ? 

Ans. Ihave a strong impression that previous to that time I 
operated an apparatus constructed by Koenig, and resembling in cer- 
tain respects a Reis receiver, with a vibrating tuning fork. 

Oross-Int. 52. In your cross examination in the Spencer case 
(Cross-Int. 66), you speak of an apparatus that had been used pre- 
vious to 1872 by Prof. Pickering. What do you know about that 
apparatus, and what was your relation at that time to Prof. 
Pickering ? | 

Ans. I was atthat time either a student with him, or an instructor 
in the same department; I don’t remember which, because I don’t 
remember the exact date of the experiments. I was not myself 
present on the afternoon in which he performed the experiments in 
question. 

Cross-Int. 53. Did you see and make use of his apparatus ? 
Ans. Isawa portion of the apparatus; I did not make use of 
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it. As far as I know, it was never afterwards used for that pur- 
pose. 

Cross-Int. 54. When did you first lecture on the telephone, and 
where ? wy 

Ans. I suppose that the first time that I ever described a tele- 
phone in a lecture was in 1870 or 1871, to one of my first classes in 
physics after I became an instructor at the Institute; but I cannot 
tell exactly, without referring to my notes. 

Cross-Int. 55. What instruments, if any, did you then use ? 

Ans. I do not remember, and doubt very much if I used any 
instruments. I think very likely that I may have described the 
sonometer which Professor Pickering used as a transmitter in the 
experiments which I have referred to. 

| All after the word “ instruments” objected to. | 

Cross-Int. 56. When did you first use a telephone in your 
lectures ? 

Ans. The first distinct remembrance that I have of showing any- 
thing, except a form of Reis receiver, was in the early part of 
1872. | 

Cross-Int. 57. What kind of an instrument was that? 

Ans. I used fora transmitter an ordinary tuning fork circuit- 
breaker; and for a receiving instrument, the bottom of a very large 
tin box, which was placed opposite an electro-magnet included in 
circuit with the transmitter and a battery. 

Cross-Int. 58. Did you transmit sound by that instrument in 
1872? 

Ans. Itransmitted the pitch of, I think, two different tuning 
forks, separately in different experiments. 

Cross-Int. 59. | Question repeated. | 

Ans. Tentirely fail to see why I have not fully and completely, 
though briefly, answered the question already. What I meant to 
have understood was simply this: that when the tuning fork 
vibrated, thereby making and breaking the circuit and so alternately 
magnetizing and demagnetizing the electro-magnet, the diaphragm 
was caused to move toward and away from the electro-magnet 
once for each complete vibration of the tuning fork. This caused 
39 


ai 
a 


154 EVIDENCE FOR COMPLAINANTS, 


a sound to issue from the receiver identical in pitch with the sound 
produced by the fork itself, but not identical either in quality or in 
amplitude with the vibration of the ferk ; that is, the sound issuing 
from the receiver had the same pitch as that of the sound produced 
by the vibrating tuning fork. This is what I meant by the trans- 


mission of the pitch, and in this sense I transmitted sound by that 


Instrument. | 
Oross-Int. 60. Do you remember what tuning forks you used In : ihe 
| that experiment, and the number of their vibrations ? + 
Ans. Iam not quite certain at this moment, but I think that one 


of them gave one hundred and twenty-eight double vibrations per 
second. 
Oross-Int. 61. Do you remember the size or proportions of the 


— — | A NO ti it 


electro-magnet you used in that instrument ? 
Ans. The electro-magnet is still in existence. It is a horseshoe 
magnet with its legs about five or six inches in length and about an 


inch in diameter. The wire surrounding it is wound on separate 


spools and is quite coarse. 

Cross-Int. 62. Do you wish to be understood as testifying that 
that magnet was, or could be, demagnetized and magnetized in 
intervals of one hundred and twenty-eighth parts of a second? 

Ans. I have used the terms “ magnetized” and “ demagnetized ” 


in the general sense in which it is very common to employ them in 
describing phenomena of this character. The magnet in question 
has a core of quite soft iron, but my impression regarding it is that 
it has a slight amount of residual magnetism. This would, of 


course, prevent absolute demagnetization in so short a time; but 


this is in no way material to the operation which I have described it 
as producing upon the soft iron plate. 

Oross- Int. 63. Please look at the sketch I now show you, and 
say whether it correctly represents the instrument which you used 
at that lecture in 1872. 

Ans. It does in all essential points. I think that we used several J 


cells of battery. 
[ Counsel for defendants offers the said sketch in evidence, and the 

same is marked “ Defendants’ Exhibit Professor Cross °72 Lecture 

Instrument, C. H. S8., Special Examiner.” | 
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DEFENDANTS’ EXHIBIT PROFESSOR CROSS’ ’72 LECTURE 
INSTRUMENT, C. H.S.‘%p’l Ex’r. 
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A TUNING FORK. B MERCURY CUP. 
© BATTERY. D ELECTRO-MAGNET. 
-*} Bottom OF TIN BOX. 


Cross-Int. 64. When you used the tuning fork in that instru 


ment, it made and broke. the current one hundred and twenty-eight 


times a second; is that it? 

Ans. It 

Cross-Int. 65. Did you observe a spark above the mercury at 
each break of the circuit? 

Ans. I observed in all of these experiments, so far as I remem- 
her, the seemingly continuous sparks which such a circuit-breaker 
gives; but I ordinarily adjusted the apparatus so that I could hear 
the sound of the sparks. 

Cross-Jnt, 66. And you testify here that an electric circuit is 


broken whenever a spark appears in it. Is that your opinion as an 


expert ¢ 


Ans. If you will indicate the particular statement to which you 
refer in your question, I can answer it with less liability of being 
misunderstood than I can the question as it stands. 

Oross-Int. 67. I vefer to your last previous answer, and under- 
stood you there to testify that the sparks were proof of a broken 
circuit, for you mention “sparks which such a_ circuit-breaker 
gives”; with this explanation, I repeat Cross-Int. 66. 

Ans. It does not seem to me that your broad inference from that 
statement is a legitimate one. In the experiment which I was 
describing, I adjusted the circuit-breaker so as to produce what were 
then and are still ordinarily called “makes and breaks of the cir- 
euit.” I did not intend to make any general statement as to what 


might be inferred from the appearance of a spark; but no fact is 
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better known than that with a suitable current, such for example as 
is used in electric lighting, you can bring two terminals together 
and separate them, thereby producing what will be a sort of spark 
on a large scale, if you carry the separation to a very considerable 
extent ; but which if you do not separate them too far, will remain 
permanent as a voltaic arc, the current continuing to flow from one 
terminal to the other. 

[ Adjourned. | 
May 2, 1885. 

Cross-Int. 68. When you mention “breaks of the circuit” in 
your last previous answer, what do you mean? 

Ans. By makes and breaks of the circuit, as I used the term in 
my last answer, I mean that the solid contact point and the mercury 
in the cup beneath it ceased to be in contact when the circuit was 
broken, while that contact was renewed when the circuit was again 
made. 

Cross-Int. 69. Then you meant make and break of contact, and 
not make and break of circuit; or are these terms synonymous, in 
your opinion? 

Ans. The term “breaking of the circuit” has, I think, been used 
in different senses, sometimes as meaning a breaking of the conti- 
nuity of the solid or liquid portions of the circuit, even though, as in 
the case of the electric arc, which I have previously referred to, the 
current may continue to flow, but more commonly as synonymous 
with a breaking of the current. It was in this last sense that I used 
the term in my answer, and it is in this sense that the term," circuit- 
breaker ” has universally been used. 

Cross-Int. 70. Are you prepared to inform us whether or not 
the current of electricity in the instrument you exhibited at the 1872 
lecture was actually interrupted at each upward movement of the 
lower prong of the fork ? 

Ans. In my opinion, it was. 

Cross-Int. 71. Are you prepared to inform us whether or not in 
the instrument you exhibited at the 1872 lecture, a spark was actually 
created at each upward movement of the lower prong of the fork? 

Ans. If you mean by your question to ask me if never in the 
course of those experiments the tuning fork vibrated with so small 
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an amplitude of vibration as not to lift the metal contact piece out 
of the mercury, my reply is, that I have no doubt that this fre- 
quently occurred. In fact, in these earliest experiments, I did not 
use an electro-magnet to keep the fork in continuous vibration, but 
merely struck the end of the fork with my finger, or some other soft 
obiect, so as to set it into vibration, and then allowed it to vibrate 
freely until it came to rest. Of course, I do not recollect at this 
date whether, in these specific experiments, I, each time that I used 
the fork, adjusted its position. so that when at rest the end of the 
style attached to it touched the surface of the mereury: but it has 
always been my custom to adjust such vibrating-fork circuit-breakers 
so that when at rest the solid contact point should dip very slightly 
below the surface of the mercury, and, for this reason, I suppose that 
_ I used the same adjustment then. In this case, when the vibrations 
of the tuning fork became slight, the circuit would not actually be 
made and broken at each vibration, nor would sparks occur at that 
time. 

If, on the other hand, you mean to inquire if, in my opinion, 
during the normal operation of the apparatus, when it was trans- 
mitting pitch, sparks were produced substantially at each vibration 
of the fork, my answer is, that I presume they were. 

Cross-{nt. 72. And because the sparks appeared in such norma} 
operation, do you say that the current of electricity in that instru- 
ment was broken ? 

Ans. That is one reason for my holding this opinion. 

Cross- Int. 73. Do you desire us to understand that in that 
instrument, whenever there was a spark there was an absolute inter- 
ruption of the current, or a mere diminution of its strength? I 
refer to the instrument which, as you stated in your answer to 
Cross-Int. 63, had a battery of several cells. 

Ans My belief is, that in that particular experiment there was 
an absolute break of current whenever the spark occurred. 

Cross-[nt. 74. Is not the spark in such an instrument proof of 
the simultaneous existence of an electric current ? 

Ans. If you will define to me the exact sense in which you use 


the term “electric current,” I can answer your question more pre- 


cisely. 


40 
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Oross-Int. 75. Can’t you answer it without further definition on 
my part? You have already testified that in that instrument when- 
ever there was a spark there was an absolute break of current, and 
it seems to me, therefore, that my question, which repeats the terms 
of your previous answer, requires no further definition. 

Ans. The question was not and is not clear to me as it stands, 
because from the way in which it is stated, I think, that a direct and 
broad reply might seem to give countenance to a not uncommon 
misuse of the term “ electrical current.” I will endeavor, however, 
to answer it, understanding that the term “electric current” is 
used in the sense in which I have used it myself throughout this 
deposition. In such a circuit-breaking apparatus as I have de- 
scribed, a spark occurs on separating the contact pieces, and does 
not occur until the current begins to fall off very rapidly. The 
current is reduced to zero in a very brief period of time. The 
spark also lasts only during an excessively brief period of time. 
Whether the current absolutely ceases throughout the whole circuit 
a very brief interval of time before or a very brief interval of time 
after the spark has disappeared, would perhaps in extreme cases 
depend upon the conditions of the circuit; the complete action in 

the case of the apparatus which I used being very complicated, and 
involving many considerations which have not been touched upon in 
this deposition. 

Cross- fut. 76. Ata later lecture you employed an electro-mag- 
net for the purpose of keeping the tuning fork in vibration; is that 
correct ¢ 

Ans. It is. 

Cross-Int. 77. Please state when that was. 

Ans. It was in the early winter of 1873-4; if I recollect rightly, 
in December, 1873, though I cannot give the exact date without 
looking up my notes. 

COross-Int. 78. Where did you deliver these lectures, and about 
how frequently ? 

Ans. The lectures were delivered in the lecture room at that 
time belonging to the Physical Department of the Institute of Tech- 


nology, in what is now called the Rogers Building. I have a dis- 


tinct recollection only of having shown the apparatus in operation 
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at two lectures, the first before the New England Conservatory of 
Music; the second in a Lowell free course of eighteen lectures on_ 
acoustics, at the Institute. I also showed the apparatus to my 
classes occasionally, but do not remember that I set it m operation 
for them. 

Cross-Int. 79. Can you name any persons who were present at 
these lectures ? 

Ans. Prof. Tourjée of the New England Conservatory of Music, 
was present at the first; and it is my impression ‘that Prof. E. C. 
Pickering 


=?) 


now of Harvard University, was also present. I cannot 
speak certainly with regard to the presence of any particular person 
at the other lectures. 

Cross-Int. 80. Was Mr. A. G. Bell, the patentee, present at any 
of them? 

Ans. So far as I am aware, Mr. Bell was not present at any 
lecture at which I exhibited this instrument. 

Cross-Int. 81. And do you mean to testify that he did not see 
the instrument, to your knowledge ? 

Ans. I have made no such statement. 

Cross-Int. 82. When did he first see it, to your knowledge ? 

Ans. I cannot state these details exactly as to time, but will 
reply as definitely as Ican. I recollect talking with Mr. Bell, not 
knowing then who he was, at the close of one of my Lowell leec- 
tures, probably in January, or perhaps in February, 1874. As far 
as I can recollect, my conversation that afternoon related solely to 
the readiness with which a harmonic series of tuning forks could be 
kept in vibration by a single governing circuit-breaking fork. I do 
not recollect showing Mr. Bell any apparatus, and have no distinct. 
recollection of any subsequent conversation with him until the 
spring of 1874, I think some time in March, when he delivered a 
lecture on visible speech before the Society of Arts, at the Institute. 
Very soon after this he called to see me at the Institute, and I 
showed him some of our acoustic apparatus, including the interrupt- 
ing tuning forks and our set of Helmholtz’s resonators. I do not 
recollect showing him the magnet and box at that time, but I met 
him very frequently during the remaining weeks, and he probably first 


saw the box then. I never showed him the apparatus in operation. 
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Cross-Int. 83. You have referred in your direct examination to 
the Reis transmitting instrument. Have you performed any exper'- 


ments with the Reis transmitters and Reis receivers ? 


Ans. I have. 
Cross-Int. 84. What forms of Reis instruments have you experi- 


mented with? If any of them are described or illustrated in Pres- 


cott’s work on the speaking telephone, please point them out. 
Ans. I have used, amongst others, the Reis receiver figured on 
p. 13 of the book mentioned, edition of 1879, and also the appa- 


ratus shown on p_ 10. 


to he the case in all circuit breakers. 
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Oross-Int. 85. At the time you used the Reis instrument, shown 
on p. 10 of Prescott’s work, did you or not observe sparks at the 
point d@ whenever the current was interrupted ? 

Ans. Ido not recollect what observations of this kind I made 


with that instrument. 

Cvoss-Int. 86. i the said Reis instrument is used as specitied in 
Legat’s description, «s printed on pp. 197-204 of the Spencer 
record, would or not a spark necessarily appear at the point d/ of 
the transmitting instrument whenever the circuit is broken ? 

Ans. I should expect to see such sparks produced. 

Oross-Int. S87. In the Spencer record, did you or not testify as 


follows : — 


* Oross-Int. 57. Suppose a Reis transmitter of the form shown 
on page 10 or page 13 of said Prescott’s work is spoken into so 
softly as not to cause any actual separation of the electrodes ; will 
not such transmitter act so as to vary the electric current, so as to 
produce in such current an undulation corresponding in form to the 
sound spoken into such transmitter ? 

Ans. When operated in the manner deseribed, the transmitte: 
figured on page 10 will do this. 

 Crass-Int. 58. In your opinion, will the efficiency of the Reis 
transmitter vary with the kind of material which is used for the 
electrodes ? | | 

‘Ans. For use as a Reis transmitter, the efficiency is doubtless 
much influenced by the nature of the electrodes, which is well known 


“Ovoss- Int. 59. Suppose a Reis transmitter of the form shown on 

10 of Prescott’s work is spoken into so softly as not to cause any 

actual separation of the electrodes ; will not such transmitter pro- 

duce in the electric current in the line wire, a series of undulations 

corresponding to the ‘ quality’ of the sounds spoken into such trans- 
4] 
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mitter? Iuse the term ‘quality’ in the sense in which you have 
used it in speaking of the characteristics of sound vibrations. 
“Ans. It will.” 


Ans. I testified in the language which you have quoted; with 
my present knowledge, I should slightly modify my language, as 
since I gave that deposition I have studied these phenomena to a 
much greater extent than I had been able to do at that time. 

| All after the word “quoted” objected to as not responsive. | 

Cross- Int. 88. Do you know of any reports of your lectures to 
which you have testified, or have you any notes of them which you 
‘an produce ? | 

| Objected to as inadmissible, because relating to subject matter not 
opened in the direct examination, and as immaterial and irrelevant. | 

Ans. I think that a report was published of my first lecture in 
1872, but do not think that any was published of the second lecture. 
I have my notes of both lectures, though I do not recollect dis- 
tinctly what is in them. They are merely headings to remind me 
of the order of the topics I wished to discuss. I can produce them, 
if desired. 

Cross-Int. 89. Did you, in using the Exhibit Defendants’ Trans- 
mitter, ever observe sparks between the electrodes ? 

Ans. I cannot say without referring to my notes, whether I did 
or did not; but do not recollect having observed them with this 
instrument. 

Cross- dnt. 90. What battery power ‘did you use in connection 
with it? 

Ans. If I recollect rightly, I used one Leclanché cell. 

Cross-Int. 91. Are the carbon and platinum contact pieces of that 
defendants’ transmitter, in your opinion, the equivalent of the mer- 
cury and wire conductor that are referred to in complainants’ patent 
of 1876, and in your quotation therefrom in answer to Int. 16? 

Ans. Considered simply as a means of producing electrical undu- 
lations, it seems to me that they are. 

Cross-Int. 92. Is carbon capable of inductive action when placed 


in an electric circuit, in the sense in which you found metal oppo- 


site an electro-magnet capable of inductive action ? 


as 
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Ans. I donot understand what experiment of mine is referred to 
in the question. 

[It is agreed by and between counsel for the respective- parties that 
when the cross examination of this witness is suspended to-day, May 
2, 1885, et is adjourned to Monday, May 25, 1885, or to the earliest 
day tn that week which the engagements of the witness, may permit. | 

Cross-lit. 93. I refer you to your answer to Int. 35. 

Ans. As I understand the question now, I am asked whether 


carbon is a material capable of inductive action, inthe sense in which 


that term is used in my reference to claim 38 of the Bell patent of 


1877. I suppose that,’strictly speaking, any substance which is in 


any way affected by a magnet, would in this sense be capable of 


inductive action, and carbon is thus affected. The effect, however, 


of a vibrating disk of carbon in producing induction currents, or 
the effect of a magnet in producing vibrations in a disk of carbon, 
would be excessivel) minute ; and I think it is extremely doubtful 
if we could detect any effect whatever. I should not expect to be 
able to detect it with any apparatus now in existence. The effect 
of any substances except those which are decidedly magnetic would 


be very slight. 


Cross-Tnt. 94. If the Exhibit Defendants’ Transmitter, instead of 


having a carbon and a platinum electrode, had two carbon electrodes 
or two platinum electrodes, would such, in your opinion, be equiva- 
lent to the mercury and wire conductor mentioned in complainants’ 
patent, as specified in Cross-Int. 91? 

Ans. If they were used simply as a means of producing electri- 


eal undulations, I think that they would be equivalent to the mer- 


cury and conducting wire. 

Cross-Int. 95. Can vou suggest the propriety of the term “ inter- 
rupters ” linterrupteurs | which Du Moncel applied to the contact 
pieces in those parts of his work which you quoted in answer to 
Int. 23? 

Ans Du Moncel, as I understand him, is using the term “ inter- 
rupteur” ina broad sense, as any instrument which serves to inter- 
rupt the circuit, whether it is an instrument intended to automati- 
cally make and break the circuit, or one which is manipulated lik: 


a Morse telegraph key. 


o 


164 EVIDENCE FOR COMPLAINANTS. 


Cross-Int. 96. Is the diaphragm of the transmitter of the Bell 
76 patent active in transmitting speech while moving towards the 
speaker ? 

Ans. The diaphragm of the transmitter is active during all por- 
tions of its vibration. I use the term “active” as meaning, that in 
consequence of the attachment of the vibrating armature to the 
membrane, the armature follows the motion of the diaphragm both 
as the diaphragm moves forward and backward. 

Cross-Int. 97. Then the diaphragm moves forward and back- 
ward under the influence of an air wave which moves forward only ; 
is that it? 

Ans. The diaphragm moves backward and forward under the 
influence of the alternate condensations and rarefactions which occur 
at its surface. 

Cross-Int. 98. If in the Bell 1876 patent, Fig. 7, the battery 
were wholly omitted and permanent magnets used, would not the 
operation of the mechanism, as you have described it with reference 
to said patent, remain unaffected by such change ? 

Ans. The only difference would be that when the battery is used, 
there will be a continuous current, constant in direction, but varying 
in strength; while if permanent magnets are used, the mode of 
variation will remain unchanged, but the current will vary its direc- 
tion. 


| Adjourned. | 
May 25, 1885. 


Cross-Int. 99. Will you please explain more fully how the cur- 
rent will vary its direction, as stated in your last preceding answer ? 

Ans. Kleferring to Fig. 7 of the first Bell patent, let us suppose 
the battery to be absent and the cores of the electro-magnets to be 
permanently magnetized ; under these circumstances, the operation 
of the apparatus of Fig. 7 would be substantially identical with the 
operation of the apparatus shown in Fig. 6 of the Bell patent, No. 
186,787. When the armature ¢ vibrates to and fro in front of the 
pole of the electro-magnet 4, then, in accordance with the well-known 


principle of electricity, induction currents will be produced in the 


coils of the electro-magnet 6 and J, and the line wire e connecting 


qc 
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them. The direction of these currents will depend upon the direc- 
tion in which the vibrating armature of the transmitter is moving at 
the moment considered, and the strength of the current upon the 
velocity of the motion of the armature at that moment; hence the 
strength of the current will vary from instant to instant as the veloc- 
ity of the vibrating armature varies, and the direction of the current 
will be reversed when the armature changes the direction of its 
motion. 

Cross-Int. 100. Then do I understand you to say that the said 
current always moves in the same direction in which the membrane 
of the transmitting instrument is moved ? 

Ans. That was not my statement. The direction in which the 
current moves in the circuit when the armature c, for instance, ap- 
proaches the magnet 4, will depend upon the way in which the 
magnet coils are wound and connected with the circuit; also, when 
the current is moving through e in one direction, it would move 
through a return wire, were this substituted for the earth circuit, in 
an opposite linear direction ; and if we consider the earth as actually 
completing the circuit, it would flow through the earth in the 
opposite direction. 

Cross-Inf. 101. Is it not true then that the two electro-magnets, 
b, f, being connected by two conductors, the said current in one of 
these two conductors will always travel in the same direction in 
which the membrane of the transmitter instrument is moved ? 

Ans. In answering this question, as in answering the previous 
one, I am assuming that the circumstances are such as I have ima- 
cined in my answer to Cross-Int. 99; that is, that there is no battery 
used in connection with the apparatus. I will also assume that the 
conducting wires are so short that the current throughout all parts of 
the circuit is moving in the same direction with reference to the cir- 
cuit itself at the moment under consideration; that is, that the 
motion of the current is right-handed or left-handed throughout the 
whole circuit at the given instant. Under these circumstances, if 
the curreat in the line wire é is moving in one direction with refer- 
ence to an external point, the current in a return wire substituted 
for the earth connection in Fig. 7 will have an opposite direction 


with reference to that same point, and hence, in either the wire e or 
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the return wire, will be moving at any given instant, either in the 
direction in which the membrane and armature are moving, or in the 
opposite direction. Of course, I exclude from consideration the 
condition of things in the circuit at the instant when the armature is 
at the extremity of its vibration and about to begin its motion in the 
opposite direction. 

Cross-Int. 102. Have you ascertained whether, in an instrument 
constructed according to Fig. 7 of the Bell patent, No. 174,465, the 
membrane of the receiving instrument moves in the same direction 
always as does the membrane of the transmitting instrument, or in 
the opposite direction ? 

Ans. Ihave never made any experiments to test this matter, 
because the direction in which the armature of the receiving instru- 
ment would move under the influence of a current moving through 
the line wire e, in either direction, would depend upon the way in 
which the coil fof the receiver was connected with the rest of the 
circuit. 

Cross-Int. 103. When the armature ¢ of Fig. 7 of patent 175,- 
465 approaches its electro-magnet 4, does or does not the current 
induced thereby cause the electro-magnet f to draw the armature / 


towards it? 


Ans. That will depend entirely upon the way in which the instru- 


ments are connected with the line wire; and the armature / may he 
pulled either more or less strongly by f/ when the armature ce 
approaches the electro-magnet 0. 

Cross-Int. 104. May we then understand you to testify that the 
objects of Bell’s patent, No. 174,465, will be found accomplished in 
an instrument having the form of Fig. 7, in which the variations of 
magnetic strength of the magnet 4 will produce in the magnet f/, not 
the corresponding variations, but opposite variations ? 

Ans. I understand you to ask me whether it is any way material 
to the operation of a receiver similar in its mode of operation to that 
shown in Fig. 7 of the Bell patent referred to in your question, 
whether this receiver is so connected with the circuit that its electro- 
magnet is strengthened at the moment that the electro-magnet of the 
transmitter is strengthened, or the reverse. If this is the meaning 
of the question, my reply is that I do not consider it material 
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Whether the magnet f is strengthened or weakened at the instant 
that the electro-magnet 4 is strengthened or weakened, since in 
either case the electrical undulations which are produced are neces- 
sarily similar in form to the air vibrations accompanying them, so 
that speech is transmitted with equal facility in either case. 

Cross-Int. 105. This implies that, in your opinion, precisely the 
same effect upon the listener is produced, whether the membrane of 
the receiving instrument makes a certain stroke towards his ear or 
in an opposite direction ; does it not? 

Ans. Ido not think that you have any right to make this assump- 
tion as to my opinion. It seems to me that your interrogatory 
opens a broad acoustic question as to whether in all cases a con- 
.densed wave acting upon the ear would produce exactly the same 
effect as a rarefied wave of the same form. This opens a somewhat 
obscure physcial and physiological question, which, as far as I know, 
has not been studied minutely. From the construction and opera- 
tion of the human ear, I think that there might be certain minute 
differences. I do not think, however, that any of these differences 
would be at all important in the ordinary operation of hearing. — It 
also seems to me that, so far as the operation of the receiving iIn- 
strument is concerned, there is some misconception implied in your 
question, if I understand it correctly, since the important thing in 
the operation of the receiver of a speaking telephone is the way in 
which the motion of the membrane varies from instant to instant, 
rather than the way in which it is moving at a given instant. The 
sensation of sound is a sort of integral effect due to the continuously 
varying motion of the air and of the vibrating parts of the ear. 

Cross-Int. 106. Will you now inform the Court as to what is 
“the condition of things in the circuit at the instant when the arma- 
ture is at the extremity of its vibration, and about to begin its 
motion in the opposite direction ” ? 

Ans. Neglecting all considerations of extra current and magnetic 
inertia, and supposing no battery to be on the circuit, the current 
in the line wire will momentarily cease before reversing its direction, 
in correspondence with the changes in the motion of the armature. 

Cross-dnt. 107. When, in defining that current, you call it an 


undulatory current, are we to understand that you find series of 
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the return wire, will be moving at any given instant, either in the 
direction in which the membrane and armature are moving, or in the 
opposite direction. Of course, I exclude from consideration the 
condition of things in the circuit at the instant when the armature is 
at the extremity of its vibration and about to begin its motion in the 
opposite direction. | 

Cross-Int. 102. Have you ascertained whether, in an instrument 
constructed according to Fig. 7 of the Bell patent, No. 174,465, the 
membrane of the receiving instrument moves in the same direction 
always as does the membrane of the transmitting instrument, or in 
the opposite direction ? 

Ans. Ihave never made any experiments to test this matter, 
because the direction in which the armature of the receiving instru- 
ment would move under the influence of a current moving through 
the line wire e, in either direction, would depend upon the way in 
which the coil f of the receiver was connected with the rest of the 
circuit. 

Cross-Int. 103. When the armature c of Fig. 7 of patent 175,- 
465 approaches its electro-magnet 4, does or does not the current 
induced thereby cause the electro-magnet f to draw the armature / 
towards it? 

Ans. That will depend entirely upon the way in which the instru- 
ments are connected with the line wire; and the armature / may be 
pulled either more or less strongly by f# when the armature ¢ 
approaches the electro-magnet 0. 

Cross-Int. 104. May we then understand you to testify that the 
objects of Bell’s patent, No. 174,465, will be found accomplished in 
an instrument having the form of Fig. 7, in which the variations of 
magnetic strength of the magnet 4 will produce in the magnet /, not 
the corresponding variations, but opposite variations ? 

Ans. I understand you to ask me whether it is any way material 
to the operation of a receiver similar in its mode of operation to that 
shown in Fig. 7 of the Bell patent referred to in your question, 
whether this receiver is so connected with the circuit that its electro- 
magnet is strengthened at the moment that the electro-magnet of the 
transmitter is strengthened, or the reverse. If this is the meaning 


of the question, my reply is that I do not consider it material 
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Whether the magnet f is strengthened or weakened at the instant 
that the electro-magnet % is strengthened or weakened, since in 
either case the electrical undulations which are produced are neces- 
sarily similar in form to the air vibrations accompanying them, so 
that speech is transmitted with equal facility in either case. 

Cross-Int. 105. This implies that, in your opinion, precisely the 
same effect upon the listener is produced, whether the membrane of 
the receiving instrument makes a certain stroke towards his ear or 
In an opposite direction ; does it not ? 

Ans. I do not think that you have any right to make this assump- 
tion as to my opinion. It seems to me that your interrogatory 
opens a broad acoustic question as to whether in all cases a con- 
densed wave acting upon the ear would produce exactly the same 
effect as a rarefied wave of the same form. This opens a somewhat 
obscure physcial end physiological question, which, as far as I know, 
has not been studied minutely. From the construction and opera- 
tion of the human ear, I think that there might be certain minute 
differences. I do not think, however, that any of these differences 
would be at all important in the ordinary operation of hearing. — It 
also seems to me that, so far as the operation of the receiving in- 
strument is concerned, there is some misconception implied in your 
question, if I understand it correctly, since the important thing in 
the operation of the receiver of a speaking telephone is the way in 
which the motion of the membrane varies from. instant to instant, 
rather than the way in which it is moving at a given instant. The 
sensation of sound is a sort of integral effect due to the continuously 
varying motion of the air and of the vibrating parts of the ear. 

Cross-{nt. 106. Will you now inform the Court as to what ts 
“the condition of things in the circuit at the instant when the arma- 
ture is at the extremity of its vibration, and about to begin its 
motion in the opposite direction ” ? 

Ans. Neglecting all considerations of extra current and magnetic 
inertia, and supposing no battery to be on the circuit, the current 
in the line wire will momentarily cease before reversing its direction, 
in correspondence with the changes in the motion of the armature. 

Cross-Int. 107. When, in defining that current, you call it an 


undulatory current, are we to understand that you find series of 
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undulations between the above-mentioned momentary interruptions 
or cessations of the current ? 

Ans. Tshould not use the term “ interruption ” as applying to this 
cessation of the current during an infinitesimal interval of time, as 
such a use of the term might easily lead one to confuse totally differ- 
ent classes of phenomena. The momentary “cessation” of the current 
is a part of the electrical undulation itself. I do not understand ex- 
actly what is meant by the phrase “series of undulations.” 

Cross-Int. 108. I will try to make my question clearer by 
reference to the sketches I now hand you, which I have marked Fig. 
1 and Fig. 2... What I desire to know is whether the said cessations 
would appear as at a b, Fig. 1, or as in Fig. 2 at dd’, where they 
would be separated by undulations. 

Ans. It is not apparent to me how these curves are constructed ; 
that is, what variables are represented by the abscissas and ordinates. 
If you will indicate this to me, I will try and answer the question. 

Cross- Int. 109. The curves are intended to be substantially the same 
as those marked “A” and “B” in Fig. 4 of the Bell patent, 174,465, 
and are intended further to represent the electrical undulations in the 
circuit. With this explanation, I repeat the former question. 

Ans. It is stated in the description of these curves that a horizon- 
tal line a d e f, Fig. 4 of the Bell patent, represents the zero of 
current. Assuming that the points a 6, Fig. 1 of your sketch, cor- 
respond to the points a e of Fig. 4 of the Bell patent, the points @ 6 
would correspond to the infinitely brief cessation of the current. 

| Counsel for defendants offers in evidence the sketch referred to in 
Cross-Int. and Ans, 108 and 109, and the same is marked “ Defend- 
ants’ Hxhibit Prof. Cross Sketch of Undulations, Chas. H. Swan, 
Special Bxaminer.” | 

DEFENDANTS’ EXHIBIT PROFESSOR CROSS SKETCH OF 
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Cross- Int. 110. In your answer to Cross-Int. 107, you criticise 


* 


the use of the words “ interruptions ” and “ cessations,” as synonymes 
for the purpose of characterizing what happens in the Bell telephone. 
Will you kindly point out the distinctive differences which you find 
between interruptions and cessations in that connection. 


ee 


Ans. My reason for using the term “cessation” rather than 


“interruption” was because the latter term has been so frequently 
used in telephony to indicate such a change as is produced by break- 
ing or interrupting the circuit suddenly, that in applying it to that 
gradual and progressive diminution of the current, followed by an 
infinitesimal period of quiescence, and succeeded by a gradually 
Increasing current in an opposite direction, one might imagine the 
effects produced in these two cases to be identical. It seems to me 
as if the term “ cessation,” as I have used it, indicated far more clearly 
this change in which the current momentarily ceases because of a 
variation inherent in the nature of the periodic changes which it 


* 


undergoes, than the term “interruption,” which would, to my mind, 
rather imply a violent change produced in the current by some 
extraneous influence, as, for example, by interrupting the circuit. 
Of course, whenever there is an interruption of the current, there is 
a cessation of the current; but if I were explaining the subject and 
desirous of making my meaning as clear as possible, I should not 
say that whenever there was a cessation of the current, there was 
an interruption of the current, although the word “interrupt” might 
doubtless be used in such a sense that this statement would be true ; 


b] 


that is, if I used the word “interruption” in this sense, I should fee! 


it necessary to explain very explicitly what I did and what I did 


e 


not mean by it; whereas, [ should feel that the term “ cessation ” 
would be understood more readily. 

Cross-Int. 111. Have you ascertained by experiment or can you 
inform us how frequently the diaphragm of a telephone is vibrated 
per second, when the instrument is used to transmit articulate speech 
in the ordinary manner ? 

Ans. Complete vibrations of the diaphragm, that is, vibrations 
due to the fundamental of the sound transmitted, may occur several 
hundred times a second, according to the pitch of the voice. For 


example, a man speaking in a high pitch might cause three hundred 
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undulations between the above-mentioned momentary interruptions 
or cessations of the current? 

Ans. Ishould not use the term “ interruption ” as applying to this 
cessation of the current during an infinitesimal interval of time, as 
such a use of the term might easily lead one to confuse totally differ- 
ent classes of phenomena. The momentary “cessation” of the current 
is a part of the electrical undulation itself. I do not understand ex- 
actly what is meant by the phrase “series of undulations.” 

Cross-Int. 108. I will try to make my question clearer by 
reference to the sketches I now hand you, which I have marked Fig. 
1 and Fig. 2... What I desire to know is whether the said cessations 
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would appear as at @ b, Fig. 1, or as in Fig. 2 at dk’, where they 
would be separated by undulations. | 

Ans. It is not apparent to me how these curves are constructed ; 
that is, what variables are represented by the abscissas and ordinates. 
If you will indicate this to me, I will try and answer the question. 

Cross- Int.109. The curves are intended to be substantially the same 
as those marked “A” and “B” in Fig. 4 of the Bell patent, 174,465, 
and are intended further to represent the electrical undulations in the 
circuit. With this explanation, I repeat the former question. 

Ans. It is stated in the description of these curves that a horizon- 


tal line a d e f, Fig. 4 of the Bell patent, represents the zero of 


current. Assuming that the points « 6, Fig. 1 of your sketch, cor- 
respond to the points a e of Fig. 4 of the Bell patent, the points a 6 
would correspond to the infinitely brief cessation of the current. 

| Counsel for defendants offers in evidence the sketch referred to in 
Cross-Int. and Ans, 108 and 109, and the same is marked “ Defend- 
ants Exhibit Prof. Cross Sketch of Undulations, Chas. H. Swan, 
Special Bxaminer.” | 
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Cross- Int. 110. In your answer to Cross-Int. 107, you criticise 
the use of the words “ interruptions ” and “ cessations,” as synonymes 
for the purpose of characterizing what happens in the Bell telephone. 
Will you kindly point out the distinctive differences which you find 
between interruptions and cessations in that connection. 

Ans. My reason for using the term “cessation” rather than 
“interruption” was because the latter term has been so frequently 
used in telephony to indicate such a change as is produced by break- 
ing or interrupting the circuit suddenly, that in applying it to that 
gradual and progressive diminution of the current, followed by an 
infinitesimal period of quiescence, and sueceeded by a gradually 
Increasing current in an opposite direction, one might imagine the 
effects produced in these two cases to be identical. It seems to me 
vas if the term “ cessation,” as [have used it, indicated far more clearly 
this change in which the current momentarily ceases because of a 
variation inherent in the nature of the periodic changes which it 
undergoes, than the term “interruption,” which would, to my mind, 
rather imply a violent change produced in the current by some 
extraneous influence, as, for example, by interrupting the circuit. 
Of course, whenever there is an interruption of the current, there is 
a cessation of the current; but if I were explaining the subject and 
desirous of making my meaning as clear as possible, I should not 
say that whenever there was a cessation of the current, there was 
an interruption of the current, although the word “interrupt” might 
doubtless be used in such a sense that this statement would be true ; 


b 


that is, if I used the word “interruption” in this sense, I should fee! 
it necessary to explain very explicitly what I did and what I did 
not mean by it; whereas, I should feel that the term “ cessation ” 
would be understood more readily. 

Cross-Int. 111. Have you ascertained by experiment or can you 
inform us how frequently the diaphragm of a telephone is vibrated 
per second, when the instrument is used to transmit articulate speech 
in the ordinary manner? 

Ans. Complete vibrations of the diaphragm, that is, vibrations 
due to the fundamental of the sound transmitted, may occur several 
hundred times a second, according to the pitch of the voice. For 


example, a man speaking in a high pitch might cause three hundred 
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and fifty complete vibrations, or thereabouts, to be executed in a 
second. | 
OCross-Int. 112. Then the aforesaid man would cause the current 
(there being no battery) to travel three hundred and fifty times to 
the receiver, three hundred and fifty times to the transmitter, and 
of the current 


“4 


besides would produce seven hundred “cessations ’ 
per second, would he not? 

Ans. Assuming that his voice was absolutely free from over- 
tones, which of course could not be, your supposition appears to me 
to be correct. By travelling “to the receiver” and “to the trans- 
mitter,” I understand you to mean that the current moves through 
the line wire e, in Fig. 7 of the Bell patent, 174,465, in the direc- 
tion from 6 towards f in the one case, and from f towards 6 in the 
other. Of course, considering the voice as it actually exists, with 
its full complement of overtones, the electrical phenomena are much 
more complicated than your question supposes them to be. 

Cross-Int. 113. Referring to the Bell patent, No. 174,465, do 
you find the same to distinguish between induced currents and 
voltaic currents ; or are both kinds of currents in that patent meant 
to describe the same thing? 

Ans. Inthe Bell patent referred to, I find mention of both induced 
and voltaic currents. I do not understand the last part of the question. 

Cross-Int. 114. You find in the Bell patent, No. 174,465, refer- 


ence to “both induced and voltaic currents.” For the purpose of 


reading that patent, is there or not any distinction between the in- 
duced and voltaic currents ? 

Ans. I do not think that I yet understand the idea embodied in 
your question. The terms “indueed and voltaic’ currents” have 
meanings which have been well understood to students of electricity 
for fifty years. If I am asked whether it is material to the operation 
of the telephone whether the electrical undulations utilized are pro- 
duced in a voltaic current or whether they are produced in an 
induced current, my answer is that it is not material. 

Cross-dnt. 115. Take Fig. 7 of said Bell patent. When that 
instrument, as shown, is put in operation, there is a voltaic or bat- 
tery current, and there is also the induced current produced by the 
movements of the transmitter armature ; am I not right ? 
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Ans. In my answer to Int. 34, in this deposition, I have endeav- 
ored to explain briefly the condition of things in Fig. 7. There is, 
in reality, at any instant, one current strength, and one current 
strength only, at a given point in the circuit. The strength of this 
current is dependent simply upon the electro-motive force in the 
circuit at that instant, supposing the resistance of the circuit to 


remain constant. The electro-motive force at any instant is equal 


to the electro-motive force due to the battery, which we may sup- 


pose constant, plus the electro-motive force given at that instant by 


the velocity of the armature. We may conveniently study the elec- 
trical changes occurring jin the cireuit by imagining the current at 
any moment to be equal to the sum of two currents, a constant vol- 
taic current determined by the electro-motive force of the battery, 
and a variable induced current determined by the variable electro- 
motive force due to the moving armature. In doing this we are 
merely following the ordinary geometrical methods of the resolution 
of forces or resolution of motions, in which we, in imagination, 
replace a single variable by several variables, or, as in the exact 
case before us, by a variable and a constant. In what I have said 
in this answer, I am, as in previous eases, omitting all consideration 
of self-induction and similar phenomena, the consideration of which 
is not essential to understanding the operation of Fig. 7. 

Cross-Int. 116. Are we to understand from your last answer, 
that the battery current, Fig. 7, Bell patent No. 174,465, is undu- 
lated and subjected to the cessations about which you have already 
testified, whenever the instrument is used as a telephone ? 

Ans. Electrical undulations are produced in the cirenit, and as 
the battery current is presumably stronger than the current which. 
would be produced solely by the inductive action of the armature, 
we may with propriety speak of the battery current as being caused 
to become undulatory by the vibration of the armature. Of course, 
under the circumstances supposed there will not be any “ cessation ’ 
of current in the circuit. 

Cross-Int. 117. Then why did you assert in answer to Int. 14, 
The object of the battery shown in Fig. 7 is semply to produce 


this current, which shall cause the cores to be kept magnetized ” ? 
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Ans. For the reason that this is the only object of employing the 
battery with the apparatus. If, instead of magnetizing the cores by 
a current from a battery, we magnetize them in any other way, as 
by placing them in contact with a permanent magnet, the apparatus 
still acts to produce electrical undulations and to transmit speech as 
before. 

Cross-Int. 118. You have testified, in answer to Cross-Ints. 


106 to 110, that a telephone such as shown in the Bell patent * 
No. 174,465, when used without a battery, but with magnetized . 
cores, produces what I would term “reciprocating currents”; that ee 


is, currents varying in their direction, there being cessations at every 


change of direction: You have further testified, in answer to 
Cross-Int. 116, that as soon as you put the bittery in that instru- 


ment you get the current without the cessations. Now, please tell 
us whether the defendants’ instruments, in your opinion, infringe 

that Bell patent because they use the first, or because they use the 

second kind of current, about which you have testified ? 

Ans. In my opinion, the defendants’ instruments embody the method , 
of and apparatus for transmitting vocal or other sounds telegraph- 
ically by causing electrical undulations similar in form to the vibra- 
tions of the air accompanying the said vocal or other sounds, as 
described in the Bell patent referred to, and claimed in the fifth claim 
thereof. In the primary circuit of the defendants’ instrument, as I 
have explained in my answer to Ints. 58 and 39 in this deposition, 
| electrical undulations will be produced in a battery current, and in 
| . this circuit there will be no cessation or reversal of current. In the 


line wire and receiving instrument, since an induction coil is used, 


there will also be electrical undulations, and in this current there 


will be reversals, and also what I have called “momentary cessa- 
ii tions of the current.” 1 
| | [ Adjourned. | 
J - : . + ° 2 2 a « } 
a Cross-Int. 119. Does, in your opinion, the fifth claim of said 


patent, 174,465, apply to the apparatus shown in Fig. 7 when oper- 
ated with a battery; and also when operated without a battery, but 
with magnetized cores in lieu thereof? 
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Ans. It does. 

Cross-Int. 120. Does said fifth claim also apply to the apparatus 
which is shown in Fig. 6 of said patent, and to the method of using 
the same, as described in the patent ? 

Ans. I should think that it would, though the ,apparatus of Fig. 
6 would not be adapted, of course, to transmit speech. 

Cross-Int. 121. Is the apparatus shown in Fig. 6 of patent 
174,465 adapted for transmitting vocal or other sounds ? 

Ans. You can transmit certain sounds by it, both certain sounds 
produced by the voice and certain other sounds. Whether the 
apparatus would have any practical value for this specific purpose, 
I can hardly say. - 

Cross-Int. 122. What causes you to assert that that apparatus 
Will not transmit speech ? 

Ans. My statement was that the apparatus would not be adapted 
to transmit speech. By this I did not mean that it would be abso- 
lutely impossible with an apparatus constructed on the general plan 
of Fig. 6 to transmit to a certain extent some articulate sounds ; but 
that its construction was not such as one familar with acousties 
would use for this purpose. I should expect such an apparatus, if 
It gave any effect at all. to work very imperfectly. As a matter of 
fact, Prof. Bell himself devised an apparatus of this general char- 
acter for transmitting speech, which he described in’ his London 
lecture before the Society of Telegraph Engineers, in 1877. 

Cross-Int. 123. In testifying respecting the first Bell patent, No. 
174,465, and the supposed infringements thereof, have you consid- 
ered said patent as being for the method of and apparatus for trans- 
mitting vocal or other sounds merely, or for transmitting articulate 
speech, in contradistinction to mere transmission of sounds ? 

Ans. Your question, I suppose, refers particularly to my testi- 
mony concerning the embodiment of the matters claimed in the fifth 
claim of the patent in the defendants’ instruments. In that testi- 
mony, I have considered this claim as being one, not for the simple 
purpose of transmitting vocal or other sounds telegraphically by any 
and all methods, but as a claim for the method and apparatus of 
transmission of such sounds invented by Mr. Bell, namely, by caus- 


Ing electrical undulations similar in form to the vibrations of the air 
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accompanying such sounds. I have, of course, referred specifically 
and in detail to the use of this method in the transmission of articu- 
late speech, since it is the ability to secure this result by using the 
method invented by Mr. Bell, and claimed by him in the fifth claim 
in the, patent in question, that gives to that method its great practi- 
cal value. 

Cross-Jnt. 124. Ifan apparatus were adapted to transmit vocal 
or other sounds telegraphically by the method described in the Bell 
patent, 174,465, but were not adapted to transmit articulate speech, 
how would such apparatus and method compare, in your opinion, 
with the invention sought to be covered by the fifth claim of said 
patent ? 

Ans. I always find it difficult to answer with precision questions 
as to hypothetical pieces of apparatus, especially as one can never 
be certain that the apparatus, as it lies in the mind of the questioner, 
is substantially identical with the apparatus framed by the witness 
in his own mind. If you will describe to me the specific construc- 
tion of such apparatus as you suggest, so that I can be sure that I 
understand precisely what it is and how it operates, I will endeavor 
to answer your question. 

Cross-Int. 125. Take, for example, the apparatus shown in Fig. 
5 of the Bell patent, 174,465. If any one should make such an 
apparatus, would he not infringe the fifth claim of said patent, so far 
as that claim calls for an apparatus ? 

Ans. I should think that if the apparatus shown in Fig. 5 was 
so used as to transmit sound telegraphically by producing electrical 
undulations similar to the air waves accompaning the acoustic vi- 
brations, that it would embody the subject matter claimed in the fifth 
claim. 3 

[Answer objected to as not responsive. | 

Cross-Int. 126. I repeat the last question; and call your atten- 
tion to the fact that it treats of the apparatus only, without any 
reference to the method of using the same. In other words, I de- 
sire to know whether you would regard apparatus of that particular 
construction to be within the fifth claim of said patent, even if you 
did not know how that apparatus was intended to be used. 
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| Objected to as inadmissible and incompetent, because calling for 
an expression of opinion upon a question of law. | 
Ans. Ido not know how to form an opinion on the subject which 
you are questioning me about, unless I know or surmise the manner 
In Which such an apparatus is to be used. I cannot see how an ap- 
paratus can be an apparatus for doing a certain thing unless it is to 
be so operated as to do that thing. It seems to me that the appara- 
" tus and the way in which it is to be used are so closely connected that 
they cannot be separated from each ether. 
“1 Cross-Int. 127. Is the apparatus shown in Fig. 5 of patent 
174,475 adapted to transmit articulate speech ? 
Ans. It is not. By this I do not mean that it would necessarily 
be impossible to construct this apparatus in such «a form that some 
of the characteristics of articulate speech might be transmitted ; but 
that it is not a suitable apparatus for that purpose. 
Cross-Int. 128. Wien the apparatus which is shown in said 
Fig. 5 is operated according to the description of the patent, 
how are the the vibrations of the air produced which accompany the 
transmitting sound ? - 
Ans. I do not understand distinctly what is meant by the words 
“transmitting sound” in the question. 
Cross-Tnt. 129. T mean the sound at the transmitting station, in 
~ contradistinction to the sound at the receiving station. 
Ans. The patent does not describe minutely the way in which 
ec the armature is to be set into vibration. I find this statement : — 
“The armature ¢ can be set in vibration ina variety of ways, one 
of which is by wind, and in vibrating it produces a musical note of 
a certain definite pitch.” 


This is the only statement which I observe regarding the matter. 
[ suppose that in this case the armature might, for example, be 
attached to the tongue of the reed of a reed organ, or it might con- 
stitute that tongue. In this case, the air vibration would, of course, 
be due to vibration of the reed. 

Cross-Int. 130. Do you find in the Letters Patent No. 174,465 
the combination with an electro-magnet of a plate of iron or steel or 


other material capable of inductive action, which can be thrown into 
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accompanying such sounds. I have, of course, referred specitically 
and in detail to the use of this method in the transmission of articu- 
late speech, since it is the ability to secure this result by using the 
method invented by Mr. Bell, and claimed by him in the fifth claim 
in the patent in question, that gives to that method its great practi- 
cal value. | 

Cross-/nt. 124." If an apparatus were adapted to transmit vocal 
or other sounds telegraphically by the method described in the Bell 
patent, 174,465, but were not adapted to transmit articulate speech, 
how would such apparatus and method compare, in your opinion, 
with the invention sought to be covered by the fifth claim of said 
patent? 

Ans. I always find it difficult to answer with precision questions 
as to hypothetical pieces of apparatus, especially as one can never 
be certain that the apparatus, as it lies in the mind of the questioner, 
is substantially identical with the apparatus framed by the witness 
in his own mind. If you will describe to me the specific construc- 
tion of such apparatus as you suggest, so that I can be sure that I 
understand precisely what it is and how it operates, I will endeavor 
to answer your question. 

Cross-Int. 125. Take, for example, the apparatus shown in Fig. 
5 of the Bell patent, 174,465. If any one should make such an 
apparatus, would he not infringe the fifth claim of said patent, so far 
as that claim calls for an apparatus ? 

Ans. I should think that if the apparatus shown in Fig. 5 was 
so used as to transmit sound telegraphically by producing electrical 
undulations similar to the air waves accompaning the acoustic vi- 
brations, that it would embody the subject matter claimed in the fifth 
claim. | 

[Answer objected to as not responsive. | 

Cross-Int. 126. I repeat the last question: and call your atten- 
tion to the fact that it treats of the apparatus only, without any 
reference to the method of using the same. In other words, I de- 
sire to know whether you would regard apparatus of that particular 
construction to be within the fifth claim of said patent, even if you 


did not know how that apparatus was intended to be used. 
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[ Objected to as inadmissible and incompetent, because calling for 
an expression of opinion upon a question of law. | ‘ 
Ans. I do not know how to form an opinion on the subject which 
you are questioning me about, unless I know or surmise the manner 
in which such an apparatus is to be used. I cannot see how an ap- 
paratus can be an apparatus for doing a certain thing unless it is to 


be so operated as to do that thing. It seems to me that the appara- 


. tus and the way in which it is to be used are so closely connected that 
, they cannot be separated from each other. 
‘ Cross-Int. 127. Is the apparatus shown in Fig. 5 of patent 


174,475 adapted to transmit articulate speech ? 

Ans. It is not. ~By this I do not mean that it would necessarily 
he impossible to construct this apparatus In such a form that some 
of the characteristics of articulate speech might be transmitted ; but 
that it is not a suitable apparatus for that purpose. 

Cross-Int. 128. When the apparatus which is shown in said 
Fig. 5 is operated according to the description of the patent, 
how are the the vibrations of the air produced which accompany the 
transmitting sound ? | 

Ans. I do not understand distinctly what is meant by the words > 
“transmitting sound” in the question. 

Cross-Tnt. 129. T mean the sound at the transmitting station, in 
contradistinction to the sound at the receiving station. 


Ans. The patent does not describe minutely the way in which 


the armature is to be set into vibration. I tind this statement :— 


“The armature ¢ can be set in vibration ina variety of ways, one 
of which is by wind, and in vibrating it produces a musical note of 
a certain definite pitch.” 


This is the only statement which I observe regarding the matter. 
[ suppose that in this case the armature might, for example, be 
attached to the tongue of the reed of a reed organ, or it might con- 
stitute that tongue. In this case, the air vibration would, of course, 
he due to vibration of the reed. 

Cross-Int. 130. Do you find in the Letters Patent No. 174,465 
the combination with an electro-magnet of a plate of iron or steel or 


other material capable of inductive action, which can be thrown into 
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vibration by the movement of surrounding air or by the attraction 
of a magnet? 

Ans. I do not find anything which seems to me to be properly 
described in those words. 

Cross-Int. 131. Is not the armature ¢ of Fig. 7 of said patent 
a plate of iron or steel? 

Ans. I should not apply that term to it. 

Cross-Int. 1382. Is the armature c, Fig. 7, of that patent, capa- 
ble of inductive action ? 

Ans. It is. 

Cross-Int. 1383. Can the armature c, Fig. 7, of that patent, be 
thrown into vibration by the movement of the air or by the attrac- 
tion of a magnet? 

Ans. Itcan be thrown into vibration by the action of the mag- 
net, but it is not adapted to be thrown into vibration by the motion 
of the air. The air vibrations act upon a membrane which is 
adapted to take up such vibrations, and the armature ¢ Is caused to 
vibrate through its connection with the membrane. 

Cross- Int. 134. Referring to the sketch marked “ Defendants’ 
Exhibit Professor Cross’s ’72 Lecture Instrument,” and to the in- 
strument itself, part of which, as you say, Prof. Bell probably saw, 
was there in that an electro-magnet combined with a plate of iron or 
steel or other material capable of inductive action, which can be 
thrown into vibration by the movement of the surrounding air or the 
attraction of a magnet ? 

Ans. There was; namely, the plate formed by the bottom of the 
tin box E and the electro-magnet D. J should observe that in the 
cut referred to, and reproduced on p. 155 of the printed. record, the 
bottom of the box is represented by the vertical line opposite the 
poles of the electro-magnet D. 

Cross-Int. 185. In using that instrument during your lectures, 
did you always use the tin box opposite the electro-magnet, or did 
you not at times use a mere tin plate? 

Ans. In the 1872 and 1873 lectures, the only lectures in which I 
distinctly recollect having exhibited the apparatus in operation, I 


made use of the box only. 
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Cross-Int. 136. Then you never made use of a mere tin plate 
opposite that electro-magnet, did you? 

Ans. Ido not remember that I ever used such a plate in operat- 
ing the apparatus. I may have described the use of a plate instead 
of a box, since the box was used merely as a convenient way of 
vetting a plate. 

Cross-ni. 137. Can you inform us where, if at all, reports of 
these lectures, or of any of them, can be found, or any publica- 
tions respecting them ? 

Ans. Ido not remember that there were any reports of the 1873 
lectures. I believe that there were some reports of the 1872 lecture 
published. I have an ynpression that there was some notice of that 
lecture in one of the Boston papers, but I do not recollect which 
one. T[ also feel quite certain that there was a fuller report in some 
musical journal, bat I have forgotten entirely what the name of the 
journal was. I think that I had a copy of the laiter once, but I 
have not seen it for a number of years. 

Cross-Int. 138. When first, if at all, did you testify respecting 
these lectures, and in what cause was such testimony given? 

| Objected to as inadmissible, because relating fo subject matter 
not opened in the direct examination and as immaterial, | 

Ans. In June, 1879; I do not remember the cause in which = if 
was given. 

Cross-Int. 139. Tave you a copy of such testimony ? 

[ Same objection. | 

Ans. I have had what purported to be a copy of that testimony, 


but I never compared it with the original. It is not at present im 


my possession, as I loaned it some time ago, and it has not yet been 
returned to me. 

Cross-Ini. 140. Can you get it into your possession so that if 
may be produced here to-morrow ? 

[| Sume object 1ON. | 

Ans. I think it is very doubtful if I can do so. 

Cross-Int. 141. Can you tell us who has possession of it? 

[ Same objection. | 

Ans. It was lent to Prof. Pickering since the last examination. 
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Oross-Int. 142. ° Was not your testimony of June, 1879, given in 
the suits entitled the Harmonic Telegraph Company ef al. v. New 
England Telephone Company, and Same v. Charles Williams, Jr.; 
in behalf of the defendants ? 

Ans. Ido no know certainly whether that is the case or not. I 
was at the time giving a deposition in the Dowd ease, and at that 
time did not distinguish between the two cases. I think, however, 
that one of the parties named in the case was the Harmonic Tele- 
graph Company ; I do not know about the other parties. 

Cross-Int. 143. Have youtaken steps towards getting your copy 
of that testimony back into your possession ? 

Ans. Several days ago Prof. Pickering told me that he would 
return it shortly, and thinking that it might be wanted, I sent for it 
last night. After leaving this office this morning and going to my 
study, I found that it had been left on my desk. I have placed it in 
the hands of complainants’ counsel, Mr. Roberts, to use as he 
sees fit. 

Cross- Int. 144. Can you inform us of whom you originally ob- 
tained that copy ? 

Ans. The copy was originally sent me from the office of J. J. 
Storrow, Esq. 

Cross- Int. 145. Was he the counsel who examined you at that 
time ? 

Ans. Mr. Storrow and Mr. Chauncey Smith were both counsel, 
and IT am not certain which examined me. I think it was Mr. 
Storrow. | 

| Counsel Sor defendants requests counsel for complainants to pro- 
duce the CcOpy of testimony which the witness handed hiin to-day, as 
stated in answer to Cross-Int. 143. 

Counsel for complainants states that he has reason to: believe that 
the original deposition referred to is in existence; and that he desvves 
time to procure tt and have it compared with the supposed copy; that 
Mr. Storrow is now absent from the city, and that upon his return the 
matter will be attended to. Counsel for complainants further states 
that wh ile he regards the said deposition as rate rial and rrrelevant 
to the issues in the present case, and as legally inadmissible because 


relating to a subject matter not opened in the direct examination, and 
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objects lo datas such. he has no objection Other than these technical ob jt Ce 
tions to the ¢ntroduction tn eridence of the COPY called for as soon as 
wuts correctness Ts proved, 

Counsel for defendants replies that if the copy be produced, a will, 
of COUPSE, he upon the condition that ity mistakes therein WAY be 
corrected when the original is found, | 

The COPY refe rred to 7 handed to counsel for defi ndants. | 

Cross-Int. 146. Please look at the paper now shown you, and 
state whether it is the copy of your testimony, to which you have 
referred. 

Ans. It is. 

[ Counsel for defendanf{s requests the enaminer to mark the said copy 
for identification, and at as accordingly marked “Chas. tl. Swan. 
May 20th, 1885.” | 

Cross-Int. 147. Will you please hear the examiner read said 
testimony ; and state whether it contains a correct statement of facts 
within your present knowledge. 

[ Ob jected to as tinmaterial, errelevant aud anadimissibhle Jor the 
PECASOWUS already Yiven. The te SELMONY is read by tlie examiner. | 

Ans. All of the facts regarding my own experiments are correct, 
as far as I can recollect. One or two points with regard to Prof. 
Pickerine’s experiment might be slightly modified were I stating 
my Impressions anew, as | have talked over the subject at some 
leneth with him and Mr. Ross since that time. 

Cross-Int. 148. We would be havpy to have you make such 
corrections as you think proper to Insert at this time. | 

Ans. The principal point is the following: IT had always remem- 
bered the diaphragm of the receiver which I was shown, as being a 
tin plate with an armature attached to it by a wire. Shorily before 
giving the deposition in the Harmonic Telegraph suits, Mr. Chauncey 
Smith had called my attention to a paragraph in the Troy Tiines 
reporting a description of the apparatus, which Prof. Pickering 
had given at a meeting of the American Association for the Advance- 
ment of Science, at Troy, from which it appeared that a plate must 
have been described at that meeting. IT also had a very indistinet 
recolleetion of the use of a small box, which was ‘certainly used in 


1872. I was also under the impression that Prof. Pickering 
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recollected the experiment with the box more clearly than the experi- 
ment with the plate and armature, which rendered me unwilling to 
speak more positively than I did in my answer to Int. 6 in that 
deposition. I feel very positive at this time that my recollection 
with regard to the armature was correct; but I think that I must 
also have known of the use of a plate or box at the time, and after- 
wards forgotten it, for I have no distinct recollection regarding this. 

There is one other point which I wish to mention: — 

The instrument which I have spoken of in my answer to Int. 2 as 
a Reis receiver, was an instrument substantially identical in its 
construction with that instrument; but with a long box and a long 
bar for which I had substituted a number of small bars. 

I also think that I remember being told that in his early experi- 
ment Mr. Pickering placed the electro-magnet vertically within a 
box, over the top of which was laid the diaphragm and armature. 

[| Counsel for defendants now offers in evidence the testimony of 
this witness in the Harmonic Telegraph Company case, and it is 
marked “ Prof. Cross’s Harmonic Telegraph Dzposition, C. HL S., 
Special Beaminer.” 

lt ts objected to as immaterial and irrelevant, and also as inadmis- 
sible, because relating to matters not opened in the direct examina- 
tion. 

lt w agreed that the examiner may correct this copy by the 
original, if found. | 

Cross-Int. 149. When, in using the instrument during the lectures 
referred to by you, a spark was produced, was that spark produced 
by the main battery current, or by an induced current ? 

Ans. The spark was produced by the sudden interruption of a 
battery current ina circuit containing an electro-magnet. Of course, 
under these circumstances, the “extra current” was quite strong. 
The spark would, of course, be less strong if the electro-magnet 
were absent. 

Cross-dnt. 150. You have not answered my question. I want to 
know whether the spark is produced by the main or battery current, 
or not. 

Ans. Yesandno. The question is one which it is not easy to 


answer categorically. In any circuit containing an electro-magnet, 
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there is an electro-motive force, due to the self-induction of the 
circuit depending upon the rate of change in the strength of the 
primary current and opposing it. In proportion as this extra eur- 
rent is stronger, the spark is stronger; but there is always a spark 
even when there is no electro-magnet in the cireuit. There would 
be no spark if the battery current did not exist in such a circuit as I 
have described, while there would be a spark, though a much 
smaller one, if there were no electro-inagnet in the circuit. 

Cross- Int. 151. At the time you made these experiments, did 
you know of the method devised by Helmholtz (pp. 604-607, 1875, 
London edition), of inserting a condenser in such an apparatus, so as 
to get rid of the spark ? 

Ans. I think that I must have known of this arrangement, but 
cannot say positively that I knew of the specific method which 
Helmholtz had described. IT must have been familiar with the means 
ordinarily used for preventing such a spark. 

[ Jounsel for defendants gives notice that at the hearing he will 
read certified copes of the pleadings aN the Tlarmonie Tele qraph 
Company cases to which the testimony of Prof. Cross of June, 1879, 
relates. 

Adjourned. | 

May 27, 1885. 

Cross- Int. 152. What would be the effect of inserting an induc- 
tion coil in the line wire e of the apparatus shown in Fig. 7 of patent 
174,465, such as you find in defendants’ transmitter ? 

Ans. I understand your question to suppose that the primary 
wire of the induction coil is placed in a closed circuit with the bat- 
tery and the electro-magnet 4, and that the electro-magnet f of the 
receiver is placed in the secondary cireuit of that coil. With this 
arrangement, speech would still be transmitted as before. 

Oross- Int. 153. Uave you ever tried it ? 

Ans. I have a strong impression that I have tried it with this 
specific form of apparatus, but should prefer consulting my notes if 
a positive answer is desired. My recollection of .some experiments 
of this kind is this, that I have placed ‘a receiver and transmitter 
like those of Fig. 7, ina battery circuit which included the primary 


of a small induction coil, and had in the secondary cireuit of that 


ng 
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coil, at the same time in some experiments, an ordinary maeneto- 
receiver, and in other experiments, a duplicate of the receiving ap- 
paratus L of Fig. 7, speech being perfectly understood in all the 
receiving instruments. I cannot say, certainly, without reference 
to my notes, whether I tried this particular experiment with a trans- 
mitter like A in the primary circuit, and a receiver lke L in the 
secondary circuit, but without any receiver in the primary circuit. 
I feel quite confident, however, that I have done this. 

Oross-Int. 154. What would be the effect upon the defendants’ 
instruments if the induction coil were taken out andasimple battery 
connection established, as in Fie. 7? 

Ans. Speech could still be transmitted perfectly well over a short 
line, though one would probably get better effects by adjusting the 


CJ 


resistance of the receiving instrument to correspond to the altered 
conditions of the circuit. | 

Cross-Int. 155. Have you ever tried it ? 

Ans. Ido not remember that I have tried this experiment with 
the specific form of microphone referred to in’ your question, but I 
have tried it with various other forms. 

Cross-Int. 156. When you say that the omission of the induction 
coil would leave the defendants’ apparatus operative for short lines, 
do you wish to be understood as testifying that, in your opinion, 
the defendants’ apparatus would be a commercially and practically 
useful telephone without the induction coil ? 

Anus. Ido. Of course, its use would be more limited, but I see 
no reason why this particular microphone should not be useful even 
without the induction coil under various circumstances, which IT am 


certain would be the case with certain other forms of microphone. 


Cirross-Int. 157. What would be the etfeet. in your opinion, of 


inserting an induction coil, in the manner heretofore stated, in the 
Reis apparatus, which is illustrated next after your answer to Cross- 
Int. 84? | 

Ans. J do not feel willing to answer this question definitely, 
never having tried any experiments upon the point. It would depend 
upon the size of the receiving electro-magnet, and upon the amount ot 


residual magnetism in its cores. 


#* 
na 


DEPOSITION OF CHARLES R. CROSS. 


Cross- Int. 158. Is there in the defendants’ instrument anything 
that, in your opinion, serves as a spark arrester ? 

Ans. I have not observed anything which seemed designed to - 
serve that purpose. The secondary of the induction coil will, of 
course, have its reactive effect upon the current in the primary cir 
cult. 

Cross- Int. 159. What kind of a spark arrester do you think was 
referred to by Bell in his first patent ? 

Ans. Ido not know that Mr. Bell had any special form of spark 
arrester in mind. He may have had in his mind a high resist- 
ance interposed between the contact pieces of the circuit breaker, 
or a condenser interposed between them, or perhaps such a com- 
bination of the two as was used by Helmholtz. 

Cross-Int. 160. Can the defendants’ instrument be so used that 
words spoken into the Exhibit Defendants’ Receiver will be heard at 
the Exhibit Defendants’ Transmitter ? 

Ans. If I understand the question correctly, Lam asked whether 
words spoken into the Exhibit Defendants’ Receiver can be heard by 
means of the Exhibit Defendants’ Transmitter acting as receiver. I 
do not think that vou could thus transmit speech, but am not cer- 
| tain that you could not, since it is possible to use the microphone 
: under certain circumstances as a receiver. 

Cross-Int. 161. Have you in your last answer supposed the 
presence or absence of an induction coil in the circuit ? 

Ans. I tried to word my answer so that it would be true on 
| either supposition. [ should expect to find it more difficult to trans- 
| mit speech with the induction coil as arranged in the exhibit than 
: without it, though Icannot be absolutely certain of this. 

Cross-Inft. 162. The apparatus shown in Fie. 7 of Bell patent, 
174,465, can be used with the same effect whether A or L is used as 
receiver, can it not? 

dAAns. It could, if it were not for the fact that the cone of L js 
adapted to enter the ear, so that it is difficult to speak into it. 

Cross-Int. 163. Do you mean to answer my last question in the 
negative; or is not the shape of the cone an immaterial element ? 

Ans. Theoretically speaking, it Is immaterial, though no one 


would think of constructing such a cone on a transmitting instru- 
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ment. I did not intend to answer the question in the negative, but 
on the contrary, think that either by speaking into the cone L, or by 
speaking against the membrane 7, from the outside speech could le 
transmitted. 

Cross-Int. 164. And did not Bell evidently mean this when in 
his said patent he says, “Communication in both directions is estab- 
lished without the necessity of special induction coils ” ? 

Ans. In the paragraph from which the quotation that you make 
is taken, there is no reference to Fig. 7, but merely a statement -of 
the advantages which the inventor expects to gain from the use of 
an undulatory current. Of course, it is evident that by a very slight 
and well-known modification of the cones of the apparatus, this ready 


ability to communicate in both directions will immediately be 


secured. 

[ Answer objected to as not responsive. | 

Cross-Int. 165. Do you or not deem it essential for the purpose 
of construing the specification of Letters Patent No. 174,465, that 
by the use of the undulatory current therein referred to, communi- 
eation in both directions is established ? 

| Objected to as calling for an expression of opinion upon a matter 
of law.) 

Ans. It does not seem to me essential to keep this in mind, 
since it is simply one advantage which the inventor claims to derive 
from the use of the undulatory current. 

Cross- Int. 166. As matter of fact, is it a result inherent in the 
use of such a current ? 

Ans. You can, of course, use the undulatory current with an 
apparatus by means of which you cannot secure this advantage if 
you see fit to do so. 

Cross-{nt. 167. During your cross examination, and more par- 
ticularly in the testimony given in the Harmonie Telegraph Com- 
pany suits, you referred to experiments made which demonstrated 
the fact that the receiver of 1872-74 could be used as a receiver in 
the transmission of articulate speech. Did you or not also experi- 
ment with the tuning-fork transmitter of that instrument, to ascer- 
tain whether it could be used in a speaking telephone as a trans- 


mitter ? 
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[| Ojected to as tnadmissible, because relating to a subject matter not 


opened in the direct examination, and as immaterial and irrelevant. | 
Cross- Int. 168. Did. you ever try to use that receiver as a trans- 


mitter ? 
| Same objection. | 
Ans. Ido not remember ever having done this, but cannot say 
. positively that I have not tried it. 
Cross-Int. 169. Will your notes show?, 
. [ Same objection. | 
Ans. Lam not quite certain. I should not be willing to say, 


from the absence of this experiment in my notes, that I did not try 
it, though I think I should have made a note of it if I had tried it. 


Cross-Int. 170. Did you ever try to use the transmitter of that 


1872-74 instrument as a receiver ? 


& | Same objection. | 
3 Ans. Ihave not done so. 
es 


Cross-Int. 171. When first did you announce, either publicly or 
as a Witness, that speech could be transmitted telegraphically, or 
words to that effect ? 

Ans. Ido not recollect when I first made such a statement. 

Cross- Int. 172. Which is the first statement of that character 
which you do recollect ? 

Ans. ‘The first specific statement, that I distinctly recollect, was 


made in my lecture of February, 1872, though I had doubtless 


made similar statements to my Institute classes before that date. 
Cross-Jni. 173. Are the parts of that 1872-74 instrument still in 
existence ? 
[ Sume objection as to Cross-Int. 167. 

Ans. All the essential parts are still in existence. 

—Oross-Int. 174. Were you not recently invited to show these 
parts to Prof. Pickering and to a gentleman who was with him ? 
7 [ Same objection. | 


Ans. I was. 
Cross-Int. 175. Those parts still belong to the Institute of Tech- 
nology, do they not? 
[ Same objection. | 
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Ans. They do. 

Oross-Int. 176. Did you or not, at the time you were invited to 
show these parts to Prof. Pickering and his companion, invite com- 
plainants’ counsel, Messrs. Roberts and Smith, to be present, or 
notify them of the request ? 

[| Same objection | 

Ans. I did not invite them to be present. I did notify Mr. Rob- 
erts that Mr. Pickering had written me that he had agreed to meet 
two gentlemen at the Institute on a specific afternoon, and that they 
would like to see the parts of the apparatus. | 

Cross-Jnt. 177. And were said counsel present at that interview ? 

[ Same objection. | 

Ans. They were. 

Cross-Int. 178. What reason had you for notifying Mr. Roberts, 
as stated in your answer to Cross-Int. 1767 

| Same objection. | 

Ans. Because of a statement of Prof. Pickering’s in which, 
if I recollect rightly, Mr. Von Briesen’s name was mentioned, or from 
something said or written from which I inferred that the gentlemen 
in question were connected with Mr. Von Briesen. It did not seem 
to me proper that still being under cross examination by Mr. Von 
Briesen, I should have any conversation with gentlemen who stood 
in any legal relation to him. I therefore sent’ word to Mr. Roberts 
that I should not be there to meet the gentlemen in question, and 
held a conversation with Mr. Pickering by telephone, in which I 
called his attention to the real state of the case. I understood him 
to agree with me that we two had better talk over the matter 
together, and see now closely our recollections coincided. We had 
arranged to meet on an afternoon two days later and do this. I 
also told him by telephone that of course I had no objection, that 
afternoon or at any time, to having himself or any gentlemen whom 
he might bring with him look over the apparatus, and that I should 
be very glad to get out the apparatus and place it all together where 
they could see it, but that I should not have time to do that until 
the next day. 

The matter was thus left. between Mr. Pickering and myself, and 


I did not expect to see him util Thursday, two days later. The 
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word which I sent to Mr. Roberts was a verbal one, and he, appar- 
ently thinking that some of the defendants’ experts and legal advis- 
ers were to be there that afternoon, deemed it proper, since I was 
still under cross examination in the present case, that the complain- 
ants in this case should be similarly represented. Mr. Roberts and 
Mr. Chauncey Smith therefore came to the Institute early in the 
afternoon, just as I was about leaving. We were conversing to- 
gether a few minutes later, when Prof. Pickering came in, and 
said that having no other way of communicating with the gentlemen 
who wished to see the instruments, he had come over to the insti- 


tute to inform them of the change in plan. A few moments after- 


wards Mr. Randail, who had been present throughout a large part of 


my whole deposition a few days before, appeared together with Mr. 
Seixas. It seemed best, since they had met there, not to trouble 
them to come again, and they were therefore shown everything 
which they desired to see. Mr. Randall made measurements of the 
electro-magnets, from which a duplicate was to be made. He also 
borrowed a tuning fork (which I told him, however, was not one 
which, according to the best of my recollection, was used in the ex- 
periments of 1872-74), from which a duplicate was also to be 
made. At the same time I told him what he had better do to be 
sure that he might obtain a correct duplicate. 

I think that I have somewhat transcended the limits which a strict 
reply to your question would necessitate, but have thought that the 
facts which you desired to ascertain would be more clearly under- 
stood than if I made a briefer statement. This occurred on the 
afternoon of Tuesday, May 12, 1885. | 

Cross-Int. 179. It seems to me that your answer to Cross-Int. 
97 does not wholly conform to so much of your answer to Int. 
14 as refers to the motion of the membrane under the influ- 
ence of its tension. Will you kindly make your meaning clearer ? 

Ans. In Cross-Int. 97, my answer referred to the motion of 
the diaphragm of the transmitter. My answer to Int. 14 refers 
in one place to the motion of the diaphragm in the receiver, and 
in another place to the motion of the membrane of the transmit- 
ter. . Of course, both in the transmitter and receiver, the membrane 


is set into a state of sympathetic vibration, and its tension is an 
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Important factor in both cases. In the case of the transinitter, the 
sympathetic vibration is produced by the variations in the air 
waves acting upon the stretched membrane. In the case of the 
receiver, the sympathetic vibration is due to the action of the 
variations in the strength of the magnet upon the armature attached 


to the stretched membrane. 


Cross- Int. 180. Having in view your explanation of the action of 


defendants’ transmitter, and your assertion that the electrodes of that 
transmitter never separate when the instrument is in use as a tele- 
phone, I presume that you regard so much of the description of the 
Edison telephone as is contained in his English patent, No. 2,909, 
of 1877, p. 10, line 49, to p. 11, line 3, inclusive, as incorrect, in 
that it mentions the separation of the electrodes. Am I right? 

[So much of the interrogatory as relates to the Edison English 
patent named objected to as inadmissible, because matter not opened 
in the direct examination, and also as immaterval. | 

Ans. Since there is an implication contained in the first part of 
your question, before attempting to answer the latter part, I shall 
be very glad if you would indicate to me the specific assertions to 
wiich you refer. I can then understand your meaning more clearly 
than I do at present. 

Cross- Int. 181. Do the electrodes of defendants’ transmitter sep- 
arate when the instrument is in use as telephone ? 

Ans. They do not separate in the normal operation of the instru- 
ment ; but as I think I have explained in some part of my deposition, 
they may separate under certain circumstances, as, for example, when 
one speaks too loud, or when the normal pressure between the 
electrodes is too slight. 

Cross-Int. 182. | Cross-Int. 180 repeated, adding the word “ nor- 
mally” before the words “ in use.” 

Same objection. | 

Ans. I have never, as far as I remember, read the Edison English 
patent referred to, and should prefer having time to read the whole 
of it carefully before considering the subject matter of this question 
at all. 

[| Adjourned to June 18, 1885, at 10 a. M.] 
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JUNE 18, 1885. 
Cross Examination continued by A. Q. Keaspey, Esq. 


CUross-Int. 183. In your answer to Cross-Int. 181, speaking of 
the electrodes of the defendants’ transmitter, you say they do not 
separate In the normal operation of the instrument, but may sepa- 
rate under certain circumstances, as when one speaks too loud, or 
when the normal pressure between the electrodes is too slight. Will 
you explain what you mean by the normal operation and the normal 
pressure ¢ 

Ans. By the norma} operation I mean the operation which takes 
place when speech is transmitted in the ordinary manner by micro- 
phonic action. I consider any disturbance, as a grating or crackling, 
such as is produced, for example, if one shouts into the instrument, 
to be abnormal, since these noises are elements foreign to the speech 
which it is desired to transmit. The instrument is not, under these 
circumstances, acting as it is intended to act in the transmission of 
speech. 


By normal pressure, I mean the pressure which is caused to exist 


between the electrodes when speech is not being transmitted. It is 


a well-known fact that to secure the best results in the transmission 
of speech, this pressure should be neither too great nor too small, 


though it may be varied within a considerable range. 


Cross-fnt. 184. Do you consider that the question whether a sep- 
aration of the electrodes occurs during the use of the instrument, 
depends upon the loudness of the voice acting upon the diaphragm ? 

| Ans. With a microphone transmitter adjusted with a moderate 
‘ normal pressure, such as is commonly used for the transmission of 
‘ speech, by increasing the loudness of the voice we can produce dis- 

turbances m the operation of the instrument, and if we speak with 
| sufficient intensity the electrodes can be made to part contact. The 
changes in the action of the instrument, under these circumstances, 
: are very evident to one listening at the receiving instrument. 

Cross-Int. 185. Do you not tind in the Reis lecture, at the bottom 
of page 542 of the Dolbear case, language used by Reis which in- 


dicates that, as matter of fact, care was taken not to sing very loud 
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into his apparatus in another house three hundred feet away, in 
which the instrument used as a transmitter was placed, so that the 
undue parting of the contacts might not be produced ? 

Ans. I find in the Reis lecture referred to this statement : — 

“ Now, in reference to the capabilities of the telephone, it may be 
stated that I was enabled to render audible to the members of a 
large assembly (the Physical Society at Frankford-a-M.), melodies 
which were sung not very loud into the apparatus in another house 
three hundred feet away, with closed doors.” 


The statement is that the melodies were sung not very loud. I 
should infer from this, not that they were sung very gently, but that 
they were not sung with as great an intensityas might be used. From 
the context I should infer that the statement that they were “sung 
not very loud” is made for the same reason that the distance of the 
other house, and the fact that its doors were closed, are mentioned, 
namely, to exclude the supposition that the melodies which were 
heard were transmitted through the intervening air, and not through 
the telephonic apparatus. . 

However this may be, I am quite sure that as a matter of fact, the 
melodies transmitted in the experiments referred to in this paragraph 
were transmitted by a making and breaking of the circuit, not only 
because this is the sole method described by Reis, but also because 
he states in this same paragraph that the melodies which were trans- 
mitted were rendered audible to the members of a large assembly. 
The necessary loudness of the sound given out by the Reis receiver, 
or by any receiver, can be secured when the Reis transmitter acts as 
a circuit-breaker, but not if it is so operated as to transmit a melody 
by microphonie action without breaking the circuit. 

Cross-Int. 186. Does not the fact that he mentions the distance 
and the closed doors, and expressly states that sufficient precautions 
were taken to insure that there was no direct conduction of sound, 
make it clear that the statement that the melodies heard were sung 
not very loud had reference to the mode of using the instrument in 
order to make it efficient ? 

Ans. Notatall. It seems to me that the interpretation which I 
have given to the sentence is the only natural one. Iam confirined 


in that view by the relation in which this stands to the earlier por- 
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tions of the lecture. Reis has been describing minutely a construc- 
tion of his apparatus and the mode in which it is to he operated. 
In these descriptions he does not give the slightest intimation that 
gentle speech is either necessary or desirable. On the contrary, 
what he does say would lead one to form an opposite opinion, since 
one would naturally use a loud tone to produce the circuit-breaking 
operation which he describes. Moreover, he makes the following 
specific statement in the paragraph at the bottom of page 541 of the 
Dolbear record : — 

“If now tones or combinations of tones are produced in the neigh- 
borhood of the block, so that sufficiently powerful waves enter the 
opening @, then these sounds cause the membrane / to vibrate.” 


| ded 


The words “ sufficiently powerful” appear to indicate that the 
sounds actuating the transmitter should be loud rather than the 
opposite. 

It would certainly have been natural for Reis, if he considered 
gentleness of speech to be desirable in using his apparatus, to have 
stated this when he was describing the mode in which it was to be 
operated, and not to have made what in the interpretation given to 
the sentence in your question would be a mere casual and at best 
very uncertain Indication, in a sentence which, as a whole, only calls 
attention to the fact that certain melodies could be heard by a large 
assembly, and that precautions were taken to prevent these melodies 
passing directly to the audience through the air. 

Cross-Int. 187. Do yownot find in the Bottger article, page 558, 
the description of this experiment, qualified by the statement that 
melodies were sung, but not very loudly; and on page 574, in the 
Grartenlaube article, the melody referred to as sung moderately 
loud; and also in Rets’s letter to Ladd, page 563, that any sound 
will be reproduced, if strong enough to set the membrane in 
motion ? 

Ans. In the Boéttger article referred to, I find this sentence : — 

“ Into one part of his apparatus located in a building about three 
hundred feet distant, and having all the doors and windows closed, 
melodies were sung but not very loudly.” 

The olject of the statement in this sentence as to the loudness of 


the melodies sung might be to convey either of the two ideas which 


ad 
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I have considered in my previous answer. Like many of the de- 
scriptions and abstracts which are found in publications of the class 
from which this is taken, some of the clearness of the original is lost 
in the reproduction. The sentence in Reis’s lecture, which I have 
considered, seems to me to have the meaning which I gave to it. 
If this sentence in Bottger stood by itself, apart from all other state- 
ments, I might give either of the two interpretations to it. Since, 
however, the present article is simply a notice of Reis’s lecture and 
experiments, undoubtedly abbreviated from the Reis lecture as given 
in the report of the Frankfort Physical Society for the preceding 
year, I should naturally interpret Béttger’s sentence in the light of 
Reis’s. But it is also clear from the Béttger article alone, that the 
melodies must be sung loudly enough to cause the circuit to be inter- 
rupted, since the operation of the apparatus is thus described, 
and since the sound was heard by the members in the lecture 
room. 

With regard to the Gartenlaube article, the remarks that I have 
made with regard to the bottger article apply even more strongly. 
The Gartenlaube article is an article written for popular reading, 
and, as several sentences indicate, there is no great attempt at 
accuracy. ‘The sentence referred to in the question is susceptible 
of either interpretation. 

In Reis’s letter to Ladd, on page 563, I find this sentence: “ Any 
sound will be reproduced if strong enough to set the membrane in 
motion.” As a matter of fact, considering this sentence as it stands 
alone, and in the light of our present knowledge, it is not true. I 
suppose that by a sound strong enough to set the membrane in 
motion, Reis meant strong enough to set the membrane in motion 
to a sufficient extent to bring about the operation which he describes 
in the preceding portion of the same paragraph, namely, to lift up 
the platina foot and thus open the current. 

Cross-Int. 188. Do you know of any suggestion or direction in 
these publications, that the voice must be used with unusual loudness 
in order that the sounds may be reproduced ? 

Ans. Ido not recollect any specific statement to this effect. I 
should think that the presence of the speaking tube which is found 


at the side of the ordinary form of the Reis instrument, and the 
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conical form of the tube of the transmitter of the Reis-Legat instru- 
ment, and the Reis instrument described in the Frankfort lecture, 
indicated that it was considered desirable to prevent the tones of 
the voice from acting feebly upon the membrane of the instrument. 

Cross-Int. 189. Do you not find also in the Reis lecture, page 543, 
that he so used the instrument as to transmit complete chords of 
three tones of a piano, and equally well the tones of other instru- 
m ents, — the accordion, clarinet, horn, organ pipes, ete.; and if 
so, Is It true that it was only capable of transmitting pitch ? 

| Objected to for the reason that the only competent evidence of what 
as an the fers lecture vs the lecture itself and the whole of at; and 
because the results obtained by Leis in Germany are immaterial ; 
and because his allegations of results are not proof that they were 
obtained ; and because the suggestions made about them are dis- 
proved by the rest of the lecture and other publications of Leis 
relating thereto. | 

Ans. Of course, I can interpret this paragraph only in the light 
of what Reis says in his lecture, and guided by my own knowledge 
of the subject discussed therein. I infer from his statements that 
these sounds were reproduced by using the apparatus as he states 
that it is to be used, and I think from the context, that these 
sounds were so produced as to be audible toa large number. of 
persons at once. It is well known that the Reis instrument, when 
so operated as to break the circuit, will transmit the pitch of the 
sound but not its quality or loudness; and I infer from this that 
the tones of the different instruments mentioned had simply their 
pitch reproduced. As I have already said, when the Reis instrument 
is operated so as to break the circuit, it will produce a sound loud 
enough to be heard throughout a large room, but it will not do this 
if it is so operated as not to break the circuit. 

Cross-Int. 190. Does not Reis distinctly declare that “ The con- 
sonants are for the most part reproduced pretty distinctly, but the 
vowels as yet not in an equal degree ”? | 

[ Sa ike objection ° | 

Ans. Ue does. 

Cross-Int. 191. Is it necessarily true that if consonants are pro- 


duced distinctly and vowels not so perfectly, it must be done with- 
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out breaking the current; or is it doue by making and breaking the 


current ? 

Ans. The words “not so perfectly” are very indefinite, and 
might include almost anything, according to the interpretation put 
upon them by the person using them. ‘The question of the conso- 
nant sounds is a very interesting and at the same time somewhat 
dificult, one even in acoustics. Some of the consonants are so 
closely allied. that one may be substituted for another without loss 
of intelligibility, as we constantly observe when a foreigner is using 
our own language. Also, some of the consonants are explosive In 
their nature and resemble noises rather than musical sounds. Hence, 
a circuit-breaking instrument may produce an effect which to an 
enthusiastic and hopeful inventor will seem tolerably distinct. I do 
not believe that the consonants could be produced with perfect dis- 
tinctness, except with an instrument which operates to produce the 
proper electrical undulations rather than to break the circuit. 

Cross-Int. 192. If a Reis instrument can now be so adjusted and 
used as to transmit speech intelligibly, must it necessarily be so 
used as not to break the circuit, and so as to produce the proper 
electrical undulations ? 

Ans. It must. By this, I mean, of course, that it must not be 
operated as a circuit-breaker. 

Cross-Int. 193. Then if it will transmit speech, it will act by 
the method of producing electrical undulations, will it not? 

Ans. It will. 

Cross- Int. 194. Did not Reis (page 542 of the Dolbear record) 
state that the intensity of the tone is proportional to that of the 
original one? Can this be true, if, as you have stated (page 113), 
the intensity is dependent solely upon the power of the battery and 
the construction of the receiving instrument ? 

Ans. ‘The statement made by Reis is not true, the intensity of 
the tunes of the receiver not being proportional to the sounds pro- 
duced at the transmitter. It is quite possible that in certain cases a 
louder sound at the transmitter might produce, with given conditions 
of the circuit, a louder sound at the receiver than would be produced 
by a gentler sound, but there would be no law of proportionality 


between the two. 
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Cross- Int. 195. Does not Reis also declare on the same page, 
that the time during which the circuit remains open has an important 
bearing upon the results in the receiver ? 

Ans. He does in the following sentences which I quote :— 

“ The intensity, also, of this tone is proportional to that of the ori- 
ginal one, for in proportion as this is more intense the motions of the 
membrane are greater ; the motions of the hammer, also, and finally the 
time during which the circuit remains opened is greater, and conse- 
quently up to a certain limit, the motions of the atoms in the repro- 
ducing wire are greater, we perceiving them as greater vibrations In 
just the same way as we would have perceived the original sound 
wave.” 

It will be observed that Reis is here attempting to explain the 
physical operation of his receiver. He does not seem to keep 
in mind the well-known fact that within considerably wide limits 
the time of vibration is independent of the amplitude. Hence, con- 
sidering the cut in his lecture (page 541 of the Dolbear case), in 
connection with his description of the operation of that transmitter, 
it will appear that the time during which contact will be broken 
between the contact pieces 6 d, will be the same whether the am- 
plitude of the vibration of the membrane be greater or less. The 
increased loudness which Reis mentions, whenever it does occur, is, 
I think, due to a cause which did not occur to him. 

Cross-Int. 196. Are you prepared to show by any demonstra- 


o that the circuit was to a certain 


tion that Reis was wrong in statin 
extent, sufficient for the purpose he sought, opened during the oper- 
,f ation of the instrument, in the manner pointed out by him? 

Ans. If I understand the question correctly, I am asked to state 
whether I am prepared to show that in the experiments in which 
sounds were transmitted a distance of three hundred feet by his 
telephone, and made audible simultaneously to a large number of 
people, his apparatus was not acting as a circuit-breaker. I see no 
reason whatever to suppose that it did not act as a circuit-breaker. 


Cross-Int. 197. . My question referred not to the single experi- 
, * ment before a large number of people, but to the operation of Reis’s 
instruments in the manner pointed out by him throughout his pub- 

we lications. 
’ 4 , Ans. The only operation that Reis describes is that in which his 
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instrument is caused to continually make and break the circuit. 
see no reason to suppose that he ever intended to operate it in any 
other way. Ido not know exactly the sense which I am to attach 
to the words “ sufficient for the purpose he sought,” in your Cross- 
Int. 196. Reis certainly opened the circuit “too far” to produce cer- 
tain of the results that he wanted to obtain, such as the transmission 
of speech, which can only be secured by preventing the contact 
pieces of the transmitter from parting contact. On the other hand, 
I see no reason to suppose that he did not habitually cause the cir- 
cuit to be opened to a sufficient extent to produce those interrup- ° 
tions which he sought to obtain. : 

Cross-Int. 198. Mr. Storrow, in the report of his oral argument 
in the Drawbaugh case (page 28, foot of the page), describes the 
ordinary operation of the telephone transmitter thus : — 


“It takes a little time for the contact piece to follow the dia- 
phragm, and while the diaphragm is moving away faster than the 
weight follows it up, the pressure is relaxed fora moment. The 


mechanical contrivances which accomplish this are the quick-moving 
diaphragm and the sluggish anvil electrode. Its weight is what 
makes it sluggish. If at any moment we have no contact, then we 
vet great trouble; for when there is no contact then we lose all 
control of the current.” 

Can you point out exactly how far the anvil electrode must lag 
behind the quick-moving diaphragm, in order to part them so far that 
the trouble Mr. Storrow speaks of will be caused ? 

[ Complainants’ counsel objects to the question on the ground that 
the whole paragraph from the argument should be quoted, if any part 
of it is to be taken, and further objects to the question as immaterial. | 

Ans. I cannot state any minimum distance, but in no case have 
I been able to produce a separation so minute that the parting of 
contact between the electrodes did not produce an effect noticeable 
in a receiving telephone. With a microphone transmitter various 
noises are produced, even before the electrodes actually part contact. 

Uross-Int. 199. If it takes a little time for one piece to follow 
the other, must there not be some little, however minute, separation ? 

Ans. Not necessarily. 

Cross-Int. 200. What are the surfaces of contact employed in the 


Blake transmitter ? 
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. Ans. Platinum and carbon. 
| Cross-Int. 201. About what is the area of the contact portions ? 
: 4 Ans. Ido not know what the area is when the transmitter is not | 


in operation. When the transmitter is in operation, this area will, 
of course, be variable at different portions of the vibration. 

Cross-Int. 202. Is it not very small indeed when not in operation ? 

Ans. It is. 

Cross-Jnt. 203. Is the pressure firm or light? 

Ans. Moderately firm, but not at all rigid. 

Cross-Int. 204. Can you give some idea of the velocity of the 
diaphragm when it is at its highest; that is, when at the middle of 
its path in the ordinary use of the apparatus ? 

ns. I cannot do this without making certain calculations and 
some measurements. 

Cross-Int. 205. Is it not very great? 

Ans. Ido not think it is very great. 

Cross-Int. 206. Is it not this motion alone which in the magneto 
telephone produces the current ? 

Ans. It is. 

Cross- Int. 207. Does not the same velocity exist in the carbon 
transmitter diaphragm ? 

Ans. Substantially the same. 

Cross-Int. 208. .What evidence have you that the anvil piece fol- 
lows the motion of the diaphragm so as not to allow even the minut- 
est separation between the anvil piece and the diaphragm ? 


Ans. Before answering this question, I wish to say with regard 
to my answer to Cross-Int. 198, that it is much more important that | 
the two contact pieces of the Blake transmitter should not part con- 
tact than it is that the diaphragm and hammer electrode should not 
part contact ; and I assumed in my answer to Cross-Int. 198 that it 

- was a break of contact between the two electrodes that was referred 
to as giving trouble. It is, of course, true that it is very desirable 


to hay» the hammer electrode and diaphragm always in contact. I 


alsoas -e that in this question, by the words “ minutest separation 


betweet anvil piece and the diaphragm,” is meant minutest sepa- 
s ! ration be the anvil piece and the hammer electrode actuated by 
the diaphragm. Answering the question with this understanding, I 
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will say that in repeated observation of the operation of microphones 
of various forms, I have endeavored to see if there were any of the 
ordinary signs of a rupture of the circuit perceptible in the trans- 
mission of articulate speech in the ordinary manner, and I have never 
succeeded in finding any evidence to lead me to suppose that such 


a break occurred. 

Cross- Int. 209. Have you any other evidence that there is no, 
even the minutest, actual separation of the contact pieces, as to 
their physical surfaces, in the ordinary operation of the microphone ? 

Ans. I have endeavored on various occasions, and with various 
forms of microphone, to see if any such parting of the contacts 
could be perceived. I have also made special forms of microphone 
and arranged them in connection with different electrical instru- 
ments in such a way that I think I could not fail to have observed 
the effect of the minutest actual parting of contact, without detect- 
ing any signs of such a separation of the electrodes. In these 
‘arious experiments, I have found that any parting of contact which 
[ caused to occur, however slight, gave positive evidence of its 
taking place. 

Cross-Int. 210. How many cells of battery are commonly em- 
ployed with the Blake transmitter ? | 

Ans. One Leclanché cell. 

Cross-Int. 211. Supposing the circuit of a Blake transmitter to 
be continuous, and the loose contact portions to be in contact, how 
far could they be separated without interrupting the current? In 
other words, through what distance could a single cell maintain its 
curnent through an air break ? 

Ans. I cannot answer your question as to what would occur with 
electrodes like those of the Blake transmitter, and I do not know of 
any experiments which would enable me to answer such a question 
so far as the Blake transmitter is concerned. Sir William Thomson 
gives some figures in one of his papers, which would probably give 
the best published data for an approximate statement on this matter ; 
but I have not his paper at hand, though I will bring it to-morrow, 
if it is desired. 

Cross-Int. 212. Is it not approximately about ; 9,4 599 of an 


inch ? 
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Ans. I donot recollect Sir William Thomson’s figures, and of 
course he does not refer to such electrodes as are used with the 
Blake transmitter. The distance in dry air under normal conditions 
of temperature and atmosphoric pressure, across which an electro- 
motive force of 1,5, volts (which is about the electro-motive force 
of a Leclanché cell) will act, is a very minute quantity, I sup- 
pose, of about the order that you mention; but whether it is 

soueooy Of an inch I should not venture to say, without 
looking up the best data that I could get hold of. 

Cross-Int, 213. Have you any appliance by which you can 
measure and determine that the Blake transmitter does not habit- 
ually break the circuit by a space of the minute order you 
mention ? 

Ans. I have never used with the Blake transmitter any micro- 
metric apparatus which would measure so slight a distance, but I 
think that with some of the microphones that I have used, an actual 
parting of the electrodes, even through such a minute distance as 
this, would have given evidence of its occurrence. I have also used 
certain forms of microphone, the mechanical construction of which 
is such as to render it almost inconceivable that even such a 

minute break should occur. In this answer I have assumed that the 
words “break the circuit,” in the question, were equivalent to the 
words “break of contact of the electrodes,” but what I have 
said is equally true if an actual break in the current is referred 
to. 

Cross-Int. 214. If you have not made any actual measurements 
of the positions of the contact pieces in the Blake transmitter to 
determine the fact of non-separation while it is in operation, what 
satisfactory evidence can you furnish that there is not an actual 
separation of 1000000 to 500000 0 of an inch? 

Ans. It is, of course, always much more difficult to show that an 


obscure and very minute action does not take place, when such is 
the case, than to show that it does take place if this really occurs, 
since the former calls for the proof of a negative; but in the 
absence of strong evidence to the contrary, I see no reason to sup- 


pose that the electrodes part contact, even by this excessively 


minute amount. 


EVIDENCE FOR COMPLAINANTS. 


The following reasons strengthen me in my opinion, assuming as 
before that your question refers to parting of contact between the 
electrodes by a distance so small that the current still continues to 


flow across the air space : — 
1. Isee no reason in the mechanical structure and operation of 
the microphone, because of which such a pait’ng of contact of this 


minute order should occur. 

2. If in the transmission of speech in a low tone such minute 
separations occur, increasing the loudness by, say, only fifty or one 
hundred per cent, should produce a perceptible breaking of the cur- 
rent, which does not take place, a much greater increase being 
necessary. 

3. In the known laws of variation of the resistance between the 
contact pieces with variation in the pressure between them, we have 
a sufficient explanation of the production of electrical undulations, 
without any necessity of imagining the occurrence of an actual sep- 
aration as a necessary or important feature in the transmission of 
speech. 

4. If there were a breaking of the contact of the solid contact 
pieces through a distance too minute to actually break the current, 
there would, nevertheless, be a sudden change in the resistance of the 
joint at the moment when parting of contact takes place. This I 
should expect to produce an observable disturbing result upon a tel- 
ephone placed in the circuit. . 

5. With a microphone in which one of the electrodes weighed 
about three fourths of a pound, so placed that if a break of contact 
had occurred, this electrode, which was three inches square and one 
inch thick, must have been bodily and throughout its whole extent 
lifted out of contact with the other electrodes upon which it rested, 
speech is readily transmitted. 

6. Besides these well-known facts there are special experiments 
which I have devised to test this question, which I will describe if 
desired to do so; I will not enter upon their discussion otherwise, as 
this would involve a somewhat detailed description of the theory and 
operation of my apparatus. 

Cross-Int. 215. In your answer to Cross-Int. 76 in the Dirigo 
case, explaining the difference between the action of what you call 
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a make-and-break instrument and a Blake transmitter, you say “ Set- 
ting aside all minor differences, the all-important one is that one 
actually breaks the circuit, while the other merely varies the strength 
of the current without ever absolutely interrupting it.” Now in what 
form of so-called make-and-break apparatus have you ever ascer- 
tained to a certainty that the current is ever interrupted while it is 
in its proper operation transmitting speech ? 

[ Complainants object to the question upon the ground that it pur- 
ports to state the subject matter to which the answer was directed, and 
states ut incorrectly, because it leaves out of view an important part of 
said Cross-Int. 76, and thereby fails to convey correctly the meaning 
of the answer to that question. | 

I simply ask in what form of make-and-break apparatus have you 
definitely ascertained that the current is interrupted while the 
apparatus is in its proper operation transmitting speech? I do not 
ask the meaning of your answer in the Dirigo case. 

[ Guestion objected to for the reason that neither the question nor 
the answer in the Dirigo case, nor any testimony in this case, implies 
that the current is interrupted while any apparatus is in its proper 
operation transmitting speech. | 

Ans. In answer to this question, I can only say that I do not 
know of any make-and-break apparatus which by its proper operation 
as a make-and-break apparatus is capable of transmitting speech. 

Cross-Int. 216. Is not the Reis instrument and the McDonough 
instrument capable of transmitting speech by some operation ? 

[ Yuestion objected to because it does not appear what is referred to 
as “the McDonough instrument.” | 

Ans. The Reis transmitter, when used as a microphone and in 


circuit with a Bell receiver, is, as I know from my own observation, 


‘apable of transmitting speech, but not when used as a circuit- 


breaking instrument. I-can better answer the question regarding 
the McDonough instrument if the particular form of instrument 
and the arrangement of its different parts are specifically stated to 
me. Without this I do not feel that it is possible for me to answer 
the question. 

Cross-Int. 217. When the Reis instrument is used as you state 


and does transmit speech, is the current interrupted or not ? 
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Ans. It is not interrupted except accidentally and occasionally. 
Cross-Int. 218. Does it then operate by the method of causing 
electrical undulations similar in form to the sound waves accom- 


panying the sounds causing its operation ? 


Ans. It does. 

Cross-Jnt. 219. Ifa drop of water had been arranged to drip on 
the contact point in the Reis-Legat or other Reis transmitter, would 
it not have caused the current to be so kept as to make it undulatory 
in the sense in which you use the expression ? 

Ans. Ibave never tried this experiment, and so do not know 
from my own observation what results would actually occur. If, 


however, there was an alternate making and breaking of contact 
between the solid electrodes with simply a drop of water between 
them, I should suppose that even though the current continued to 
flow, there would be marked electrical pulsations whenever the con- 
tact of the solid electrodes was made or broken, so that the effect of 
these pulsations would be superposed upon the effect due to such 
electrical undulations as would be produced by a variation of the 
electrical resistance of the liquid between the electrodes while these 
were out of contact. 

[ Adjourned. | 

JUNE 19, 1885. 

Cross- Int. 220. Will not three blocks of carbon make a success- 
ful transmitter, when two of them are joined to the line in such a 
way that the third, by simply resting upon them, closes the circuit? 

Ans. Yes. 

Cross-Int. 221. What is the force acting to keep the third piece 
in its place, and prevent a break of the circuit ? 

Ans. The weight of the upper piece. Also, if the surfaces are 
polished and pressed closely together, the pressure of the atmosphere 
and perhaps the adhesion between the surfaces is effective. 

Cross-dni. 222. Are not these causes operative upon the loose 
contact pieces of the Reis transmitter ? , 

Ans. The first of these is. 

Oross-Int. 223. In the case of these three blocks being used, 
would you employ the voice with such explosive force as to make 
them jump and part company to any appreciable extent ? 


« 
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Ans. I certainly should not attempt to do this if I desired to 
transmit speech with any microphone; and I do not think that I 
could cause the blocks to part company even by the utmost exertion 
of my voice. 

Cross-Int. 224. With the same desire, cannot the Reis trans- 
mitter be used with similar care ? | 

Ans. I have succeeded, with care, in transmitting speech by 
the Reis transmitter, using in connection with it a Bell magneto 
receiver. 

Cross-Int. 225. When the Reis transmitter thus transmits speech, 
or when any microphone transmitter does so, or ever has done so, is 
it, in your opinion, done by causing electrical undulations similar in 
form to the air waves accompanying the sounds used to put it in 
operation ? 

Ans. All of the transmitters which I have ever seen, when trans- 
mitting speech, have done this in the manner mentioned in your 
question. 

Cross-Int. 226. The question is whether, in your opinion, it 
must be so as a scientific fact ? 

Ans. Ido not know of any other method than this. 

Cross-Int. 227. Suppose two conducting surfaces in contact and 
a current flowing from the one to the other through this contact, and 
suppose now an act of separation between the two produced in any 
way and by any means ; must there not be a change in the resistance, 
so that it gradually increases from that which it first had up to the 
limit where it becomes infinite ? 

Ans. There is, of course, a continued increase of resistance up 
to infinity, but it is dificult for me to understand the sense which 
you attach to the word “ gradual.” What actually occurs when the 
contact pressure between two electrodes is diminished is this: Be- 
ginning with a moderate pressure, and diminishing this pressure 
continuously and at the same rate, the resistance increases, at first 
slowly and in proportion to the diminution of pressure. As the 
pressure between the electrodes becomes less and less, the increase 
of resistance becomes proportionally more and more rapid, so that 
the rate of change of resistance with variation in pressure becomes 


greater and greater as the pressure becomes less and less. It is 
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possible to keep the two electrodes in contact and still have so great 
a resistance between them that this might be said to be practically 
infinite, yet even under these circumstances an actual passage from 
this enormously great resistance to the resistance interposed by a 
thin film of air is distinctly perceptible in a telephone placed in the 


circuit. 
It should be remembered, although this is very frequently for- 
gotten, that the meaning of an infinite resistance in a conductor, and 


of an infinite resistance offered by a non-conducting film of air, is 
neither mathematically nor physically the same. If you suppose 
the gradual increasing resistance of a microphonic contact up to 
infinity to be represented by a curve, this curve will be continuous 
indefinitely. If you suppose a rupture of contact to take place so 
that absolutely no current passes, in which case the resistance may 
be said to be infinity, there will be a sudden and final break in the 
curve at that point. Physically, the meaning of the term “ resist- 
ance,” applied to a thin film of air, is very different from its mean- 
ing as applied to a conductor. There are numerous phenomena of 
polarization and other obscure actions, which come into play as soon 
as the physical contact of the solid electrodes is broken. 

Cross-Int. 228. Will not the current go through corresponding 
changes in intensity in substantial accord with what we know as an 
undulation, provided the current be renewed in the reverse order by 
renewing the contact, which at first must be indefinitely or infinitely 
small and rises gradualiy to the former maximum by the action of 
gravity or some other force similar to that which caused the diminu- 
tion or total exhaustion of the current ? 

ans. If I understand the question correctly, it refers to the 
changes which take place in a circuit containing a Reis transmitter 
or some other circuit-breaking instrument, or a microphone so oper- 
ated as to actually break the circuit at each principal vibration, 
together with some telephone receiver. 

The electrical phonomena in such a circuit are necessarily very 
complicated, because there are not only those changes in the original 
battery current which are due to the diminution of pressure between 
the electrodes and the final parting of contact, between them, but 


also those variations (which when the cireuit is broken become 
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extremely great) caused by the extra current which is due to the 
self-induction of portions of the circuit. Neglecting altogether the 
effect of the extra current, the curve representing the variations in 
the electric current corresponding to the motions of the circuit- 
breaker would be represented by a sinuous line broken at each crest 
for a distance greater or less in proportion to the time during which 
the circuit is open. ‘This sinuous line, even in its continuous por- 
tions, would deviate to a certain extent from the curve representing 
the air waves actuating the transmitter, on account of the dispro- 
portionately rapid diminution of current in proportion to the dimi- 
nution of pressure when the breaking point is approached. 

If now we consider the action of the extra current, the phenom- 
ena become far more complicated. This extra current, as is well 
known, is proportional to the rate of change of the strength of the 
primary current. With an ordinary microphone so operated that it 
shall not closely approach the breaking point, the effect of the extra 
current, under ordinary circumstances, is inconsiderable ; but with a 
circuit-breaker, in a very minute fraction of a second, the resistance 
changes a slight amount to an absolutely infinite quantity (or the 
reverse), so that the extra current is very strong, as indeed is shown 
by the sparks which are produced at the moment when the circuit is 
ruptured. 

If we consider the acoustic effect produced in the receiving in- 
strument, the disturbances caused by the rupture of the circuit are 
even greater than the electrical disturbances; for all of these dis- 
turbances, of course, affect the diaphragm or other vibrating part of the 
receiving instrument, and in addition to this, whenever there is an 
actual gap in the current, the diaphragm of the receiver tends to 
assume its own particular rate of vibration, which, of course, intrc- 
duces additional disturbance. | 

Oross-Int. 229. You say that you have succeeded in transmitting 
speech with a Reis transmitter connected with an ordinary Bell 
receiver; while so used you would not apply the term “ circuit- 
breaker” to it, would you? 

dns. If I were describing this operation especially, I should 
not call the apparatus a circuit-breaker, unless I explained particu- 


larly that I used that term merely as an ordinary name for such an 
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instrument, just as I might refer to a Morse signal key, if I were 
using it as a microphone. I should say of any such circuit-breaking 
apparatus that I so operated it as not to break the circuit ; though I 
might still call it a circuit-breaker for brevity’s sake, using this 
merely us the name for an instrument, without reference to the par- 
ticular and abnormal use to which I was putting it. ; 

Cross-Int. 230. It does not actually break the circuit during such 
use, does it? 

Ans. Not if it operates solely as a microphone. 

Oross-Int. 231. Then does it become a circuit-breaker in fact, as 
well as in the name you apply to it, by using the voice more vio- 
lently upon it? 

Ans. If the voice is used with sufficient violence, the circuit 
is, of course, broken at intervals. If, notwithstanding this periodic 
interruption, the instrument produced any effect which was due to an 
operation going on while the circuit remained unbroken, and to which 
the actual rupture of the circuit was either harmful or not essen- 
tial, I should say that as far as the use of the word in telephony is 
concerned, the instrument would not be in fact a circuit-breaker. 
Under these circumstances, the real function of the apparatus would 
not be to break and make the circuit, but to perform some other 
operation during the time when the circuit was closed. 

Oross-Jnt. 232. Do not the same remarks apply to the defend- 
ants’ instrument and the Blake transmitter? Are not they also 
capable of being used so violently as to break the circuit? 

Ans. They are. 

Cross- Int. 233. With the ordinary arrangements of the loose 
contact transmitters, say the Blake, is not the motion of the contact 
pieces relatively different in velocity ? 

Ans. It is. 

Cross-Int. 234. This being so, would they not become indefi- 
nitely separated, provided their motion of recession were sufficiently 
prolonged at any one time? 

Ans. They would. 

Cross-Int. 235. Just how far might this act of separation be 
sarried in the ordinary use of the apparatus without producing abso- 


lute discontinuity of the circuit ? 
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Ans. I cannot say. 

Cross- Int. 236. If the pitch of the sound and its amplitude, 
together with the mass of the suspended contact piece, as well as 
the piece attached to the diaphragm of the transmitter, and also the | 
elasticity of the diaphragm were given, is it not possible to 
calculate the amount of separation that must occur in a given 
case ? | 

Ans. Ido not think that it is possible from these data. 

Cross-Int. 237. Do you think that the diagram given by Bell, 
representing an interrupted current, showing sharp angles (found : | 
on page 642, among defendants’ exhibits in the Molecular case), 
‘an correspond to any current which you can produce by any means 
whatever ? | 

Ans. If you consider this as representing exactly and minutely 
the total electrical changes in the wire, [ do not suppose that it 
would be possible to obtain such a curve. I do not understand that 
the figure referred to is intended to give more than a general idea 


of the nature of the variations in the electrical current. 


* 


Cross-Int. 238. Can currents be set up “ instantaneously ” ? 

Ans. It of course requires a certain, although it may be an 
almost inconceivably minute, time for a current to attain its maxi- 
mum strength in a conductor. 

Cross- Int. 239. In the loose contact between the carbon and the 
platinum of the Blake transmitter, for example, do not the laws of 
mechanics necessitate a separation when the moving force is sud- 
denly applied to one member, the diaphragm, before the other can 


acquire the same velocity ? 


Ans. They do not. 

Cross-Int. 240. From the known number of vibrations constitut- 
ing a vowel sound employed in common conversation, and from the 
known great velocity of electrical transmission, is it not clear that 
when such sounds are sent telephonically, there will be relatively 

, long intervals in which the line will be free from electrical disburb- 
ances ? 

Ans. This will not be the case. 

Cross-[nt. 241. Have you read the article of L. de Locht-Labye 
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from La Lumiere Hlectrique, a translation of which appears in the 
Scientific American supplement, No. 490, May 23, 1885? 
Ans. I have not. 


Direct Examination continued by J. J. Srorrow, Esq., of Counsel 
for Complainants. | 

Int. 242. You have been asked about a contrivance or ar- 

rangement of tuning-fork circuit-breakers, tin box, and electro- 

magnet, which you and Prof. Pickering had used; and about a 


deposition which you gave in 1879, which, and a copy of which, have 


been produced and put in evidence. Will you please state what 
invention or alleged invention the facts stated in that deposition were 
intended to meet or anticipate ? 

Ans. I understood at the time that the experiments were called 
for in my deposition, because the apparatus antedated an apparatus 
which Mr. Elisha Gray had patented, in which there was a metallic 
plate opposite the poles of an electro-magnet, which plate was set 
into vibration by the action of a circuit-breaking tuning-fork, a form 
of harmonic telegraph by which musical sounds were produced at 
the receiver by these interruptions of the circuit. 

I understood that Mr. Gray found subsequently to Mr. Bell’s 
mvention of the speaking telephone, that his receiving apparatus 
could be used as a speaking telephone receiver by using the method 
of producing and employing electrical undulations invented by Mr. 
Bell. I found on experiment that the apparatus which I had 
described in my 1872 lecture, which was previous to the experiments 
of Mr. Gray, was also capable, when used as a receiver in connec- 
tion with a transmitter employing the method devised by Mr. Bell, 
of acting as a speaking telephone receiver. 

Int. 248. Will you please designate the different receiving instru- 
ments of Mr. Gray, which you referred to in your last answer, by 
the names by which they have commonly been known in telephone 
litigation since the Bell patent ? 

Ans. I mean those instruments which have been called the “ wash 
basin,” the “tin-dipper,” and the “ blacking-box ” receivers respec- 
tively. I understood that some of these instruments had bee. 
patented, but not which particular ones. 


Se 
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Int. 244. Referring now to the contrivance which you or Prof. 


Pickering rigged up, consisting of a sonometer circuit-breaker or 


tuning-fork circuit-breaker at one end of your laboratory line, 
connected with an electro-magnet and tin box at the other, will you 
please state whether that apparatus as a whole was or was not used 
for the transmission of speech, or intended for the transmission of 
speech ? 

Ans. The apparatus was neither used nor intended to be used 
for the transmission of speech. 

Int. 245. State whether it was by construction adapted for the 
transmission of speech. 

Ans. It was not at all adapted for the transmission of speech, 
and as a whole was quite a different apparatus from what any one 
familiar with physics would have devised for transmitting speech. 

Int. 246. Will you state whether the sounds which you intended 
to produce and did produce by it were caused by interruptions 
of current, or by electrical undulations similar in form to sonorous 
air vibrations produced at the transmitting station ? 

Ans. They were produced entirely by interruptions of the cur- 
rent. 

Int. 247. Will you state whether the apparatus was actuated, 
or intended to be actuated, by sound waves produced at the trans- 
mitting station ? 

Ans. It was not. 

Int. 248. Please state briefly what knowledge you had in 1872 
about the Reis apparatus and its mode of operation, and what atten- 
tion you had given to its merits or demerits. 

Ans. Since giving my answer to Cross-Int. 49 in this deposition, 
I have looked over all of the books bearing upon the subject which 
I had in my possession or would have referred to previous to my 
1872 lecture, and in which any description of the Reis telephone is 
to be found. The only description which I can have read previous 
to that time is the notice of the instrument given in Koenig’s Cata- 
logue of Acoustic Apparatus, and which is found translated on page 
581 of the Dolbear record. This was all that I knew about the ap- 
paratus, and if I had heard anything from other sources, I learned 
nothing beyond what is given in this statement. I understood that 
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it was not a success for the transmission of speech, and that it was 
very imperfect for the transmission of anysounds. I hadnot studied 
its operation minutely, nor had I reached any opinion as to why it 
was so inefficient. We had in our collection of apparatus the 
Wertheine coil and core, which is substantially the Reis receiver. 
I should say that to the best of my recollection, I thought of the 
Reis receiver as being electrically imperfect, rather than the trans- 
mitter, but did not consider the subject very seriously. 


[ Adjourned to Monday, June 22, at 10. | 
JUNE 22, 1885. 


Int. 249. Referring to your last answer, will you state how seri- 
ously you had then considered the subject of the Reis transmitter, 
and what could or could not be done by the mode of operation 


attributed to it? 
Ans. So far as I can ascertain, my whole knowledge of the Reis 


apparatus did not exceed what is given in Koenig’s catalogue. Since 


making my preceding answer, I have carefully looked over my man- 
uscript notes, which are exceedingly full, of all the lectures on 
acoustics which I had then heard, and I cannot find in them any ref- 
erence to the Reis apparatus. I knew that the apparatus was on the 
whole a failure, and was, of course, familiar with Koenig’s statement 
us to the difficulties which were found in the operation of the trans- 
mitter, having had a copy of his catalogue in my possession for 
several years. I saw an acoustic difficulty in the Reis transmitter, 
as I thought that the membrane would not take up all of the sounds 
which were produced in the air. Having recognized this difficulty, 
I did not consider further the matter of the perfection or imperfec- 
tion of the Reis transmitter. 

| Complainants put in evidence a copy of the article in Hoenig’s 


catalogue about Leis, printed in the Dolbear record, page 581. | 


Pion HOBRNIG S “ Catulogue des Appareils d’ Acoustique,” Paris, 
1565, page 5. 
bad - . . ¥ *r. . ‘ S > % 
“29. TELEPHONE OF M. REIS. 60 Fr. 

“This apparatus is intended to transmit sounds to a distance by 
means of electricity. It rests upon the fact demonstrated by the 
receding apparatus. The preceding apparatus was the Wertheim 
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“ At the first station the current traverses a little band of plat- 
inum, which is attached to a membrane in such a way as to follow 
all its movements, and of a very movable point which rests lightly 
upon this membrane. At the other station the current traverses 
a coil, at the centre of which is a bar of soft iron. If now, we 
produce before the membrane a sound which causes it to vibrate, 
each vibration in pushing away the point from the platinum plate 
will produce an interruption of the current. On the other hand, 
each meeting of the current will produce in the bar of soft iron at 
the second station, a momentary and weak sound. It is the rapid 
and isochronous succession of these sounds, all acting as simple 
blows, which produces the continuous sounds that are heard. It is 
true that they are not of good quality, and that they cease from 
time to time. This comes from the fact that the membrane does not 
vibrate equally well for all tones, and because the manner in which 
the vibrations determine the interruption of the current by pushing 
the little point away from the plate, is far from being perfect.” 


Int. 250. What views did you then entertain about the tin pack- 
ing box which you used as a receiver, as compared with the Reis 
knitting-needle receiver, or such modification of it as you had at the 
Institute in what you call the Wertheim core and coil? 

Ans. From the large surface of the plate and its known capacity 
of vibrating in many different ways, I inferred that the apparatus 
ought to make a better receiver than that of Reis. It seemed to me 
to be much better adapted to reproduce vibrations in general than 
was the Reis knitting-needle receiver. 

int. 251. You were asked on cross examination about a state- 
ment which you made in a lecture about February, 1872. Will you 
please tell us what that statement was, and what led you to make it? 

Ans. ‘The lecture was delivered at the time that preparations were 
in progress for the Peace Jubilee, as it was called, which was held 
in the summer of that year, and some of those present were interested 
in that exhibition. After exhibiting the tin-box apparatus, I remarked 
that by a modification of the transmitter it would be possible to 
transmit the music of the jubilee to different portions of the country, 
so that the audience need not come to the concert room. I also sug- 
gested that the singers might remain at their homes and their music 
be transmitted, and that it might be possible to transmit speech over 


the country. 


LBS 


' 


—_—e ee a ee YW ie A ae a BV AP tend thats had ss amatemes “oe 4LU0 UN LJ VUILST OILY 1, _— BS Fan 


— 


t 
212 EVIDENCE FOR COMPLAINANTS. | 
% 
Int. 252. Did you suggest or know of any means, method or i 


apparatus by which that could be done, and if so, what? 

Ans. Idid not. The only transmitting apparatus which I had ‘ 
in mind was the Reis transmitter, if the difficulties which I under- 
stood were met with in operating it could be removed. My only 
definite thought was with regard to the receiving apparatus. 

Int. 253. Did you have any ideas as to how those difficulties 
could be removed, or did your mind consider that subject ? 

Ans. I did not have any definite ideas. According to the best 
of my recollection, the difficulty seemed to me, as far as I had con- __, 

; | % 

sidered it, to be the acoustic one that I have mentioned. Beyond 
this, I did not consider the subject. 

Int. 254. When and from whom did you first hear of the idea of 
creating and employing electrical undulations corresponding to sound 
waves as a means for transmitting speech by electricity ? 

Ans. From Mr. Bell. It was in the autumn of 1874, according 
to the best of my recollection. 

Int. 255. Did he at or about that time, and during that fall or 
winter of 1874—5, state to you anything concerning the structure of 
the instrument which he proposed to employ in the transmission of 
speech, upon this plan? 

Ans. I understood that he wished to produce electrical waves 
which should be like sound waves in their form as well as in their 
number. These were to be produced in some way by vibrating a _ 


piece of iron in front of the pole of a magnet. 

Int. 256. Did he tell you how he proposed to vibrate this piece 
of iron, and by what kind of a contrivance ? 

Ans. As far as I can recollect, he proposed to set a membrane 


in vibration by the voice and have the membrane actuate the piece 
of iron. 
Int. 257. Did you form any opinion at that time as to the theo- 


retical perfection or imperfection of that plan for the transmission é 


of speech? 
Ans. I thought that the instrument was theoretically perfect, 


but did not suppose that it would produce vibrations which would y 
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mit speech by electricity, and whose instrument was it that was 
tried ? . 

Ans. Inthe spring of 1876, when Mr. Bell exhibited his tele- 
phonic apparatus at a meeting of the Society of Arts at the Institute 
of Technology. I first saw the apparatus on the afternoon preced- 
ing his lecture, which was given in the evening. 

Int. 259. When you used that packing box, which you described 
on your cross examination, with the circuit-breaking tuning-fork, 
how much battery power did you apply to produce its vibrations? 

Ans. Six Grove cells. 

Int. 260. When and how did you first come to believe that that 
packing box and magnet could produce audible and distinguishable 
articulate sounds under the influence of articulating electrical undu- 
lations, such as are produced by a good microphone ? 

Ans. In 1879, when I first tried it, as I have described in my 
deposition in the Harmonic Telegraph case. I had previously 
doubted whether the electro-magnet and box which I used were 
capable of reproducing speech with such currents as are given by a 
magneto telephone or a Blake transmitter, on account of the large 
size of the magnet and box; and I remember remarking, soon after 
the invention of Prof. Bell’s magneto-receiver with an iron plate, 
that Prof. Pickering and I had been going in the wrong way in 
increasing the size of our apparatus. | 

Int. 261. Willa large magnet and plate produce stronger and 
better or weaker and worse articulation under the influence of such 
currents than a small magnet and plate ? 

Ans. The articulation will be weaker and less distinct. 

Int. 262. If you take exactly the apparatus and arrangement 
which you had when you used that box, as stated in your cross 
examination, can you or can you not, by the application of Mr. 
sells method or any other that you know of, and with the aid of 
all your present knowledge and experience, transmit articulate 
speech by talking to the transmitter and listening at the receiver ? 

Ans. Since the last day of my deposition, I have set up the 
original apparatus, using the same box, electro-magnet and forks that 
I used in my experiments of 1872 and 1873. I used six cells of 
Fuller battery, which is, electrically, substantially equivalent to the 


six Grove cells of my early experiments. 
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With those forks which I used in 1872, I used, as then, styles of 
brass forming one electrode, and dipping into a cup of mercury to 
complete the circuit. With another fork which I used in 1873, I 
employed a platinum style. I placed the magnet, in my experiments 
with each fork, opposite the bottom and also opposite the end of the 
box. I placed the magnet, in the experiments with each fork, at 
the distance from the box at which it gave the best results as to 
loudness of sound, when the fork was employed as a circuit-breaker ; 
and I also placed the electro-magnet as close as it could be placed 
to the plate, without having the plate drawn into contact with the 
poles of the magnet through their attraction upon it. I tried very 
carefully with all of these adjustments to transmit speech by having 
a second person speak and shout loudly to the tuning-fork trans- 
mitter, while I listened attentively in a quiet room, and with my ear 
close to the receiving instrument to hear any sound which might be 
transmitted. I did not hear any speech or sound of the voice what- 
ever with any of the forks. Most of the forks of the transmitter I 
adjusted myself, as I have always been in the habit of adjusting such 
circuit-breaking forks, with the brass or platinum electrode carried 
by the fork dipping by a very slight amount beneath the surface of 
the mercury when the fork was not in vibration. 

Int. 263. In the experiment just referred to, did you or did you 
not aid yourself by a telephone telltale line between the two sta- 
tions, and cause the whole operation to be conducted in the way 
best calculated to obtain speech from such an apparatus, according 
to your present knowledge and experience ? 

Ans. I did make use of a telltale line as an aid in adjusting and 
operating the apparatus. I also did my best with my present 
knowledge to obtain a transmission of speech by means of the 
apparatus. 

Int. 264. Will you please refer to the Reis lecture, mentioned 


in your answer to Cross-Int. 185, and if you find in it any spe- 
cific statement as to whether, in the apparatus of Reis there de- 


scribed, the electrodes part contact and interrupt the current, will 
you please read it as part of your answer? 
Ans. I tind in the Reis lecture the following statement : — 


DEPOSITION OF CHARLES R. CROSS. 215 


[EXTRACT FROM REIS’S LECTURE. | 


“If now tones or combinations of tones are produced in the neigh- 
borhood of the block, so that sufficiently powerful waves enter the 
opening a, then these sounds cause the membrane 6 to vibrate. At 
the first condensation the hammer-like wire d is pushed back ; 
at the rarefaction it cannot follow the retreating membrane, and the 
current traversing the strip remains broken [Strom bleibt so lange 
unterbrochen bis, eéc.], until the membrane forced by a new con- 
densation again presses the strip (proceeding from p), against d. 
In this way each sound wave causes a breaking and closing [ein 
Oeffnen und ein Schliessen] of the current [Stromes]. 

“At each closing [Schliessen] of the circuit [ Kette] the atoms of 
the iron wire inside the distant spiral are moved away from each other 
(Pouillet Miiller, page 304, Vol. II., fifth edition) ; on breaking the 
circuit [beim unterbrechen des Stromes], these atoms seek to regain 
their position of equilibrium. When this happens, in consequence 
of the reciprocal actions of elasticity and inertia, a number of vibra- 
tions are produced, and they give the longitudinal sound of the rod 
(see as above). This is the case if the making and breaking of 
the current [Unterbrechungen und Schliessungen des Stromes | 
occur with comparative slowness. If they occur more rapidly than 
the oscillations of the iron core, due to its elasticity, the atoms can- 
not complete their course. The paths described become shorter in 
proportion as the interruptions are more frequent, but then are just 
as numerous as these. 

“The iron wire no longer gives its longitudinal (normal) tone, but 
a tone whose pitch corresponds to the number of interruptions 
[ Unterbrechungen] (ina given time); this is the same as saying 
that the rod reproduces the tone | ton | unpressed “pon the enferrupter 
[dem Unterbrechungs apparat }. 

Int. 265. Please answer the same question as to the Béttger 
article and the Gartenlaube article referred to in answer to Cross- 
Int. 187, page 558. 

Ans. I find in the articles inquired about the following pas- 
sages : — 

[EXTRACT FROM BOTIGER’S ARTICLE. | 

“As is known, tones are produced by the rapid succession 
of condensations and rarefactions of theair. If the vibrations of the 
air, called waves, strike the thin membrane, they push the same against 
the strip of platina that touches it, and then allow it to immediately 
vibrate back into the hollow cube (called the artificial ear), and so 
cause the membrane to assume forms alternately bent towards the 
cube and from the same. The strip of platina lying against the 
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“Sy 
membrane is thus set into a swinging motion, so that it is alter- a F 
nately pressed on to the platinum point of the second strip and then ' 
leaves the same. ‘ | 


“If one of the strips is connected by a wire to one of the poles 
of a voltaic battery, and the electricity is conducted to any desired 
distance by a wire connected to the other pole, and is then carried fo 
through a helix six inches in length, wound with six layers of thin silk- , 
covered copper wire, and from there is carried back to the second strip 
of platina on the wooden cube by means of an insulated wire, then at 
every vibration of the membrane, an interruption of the current of 
electricity [Unterbrechungen der Stromung der Electricitat ] will be 
caused, as the point on the one strip of platina no longer touches 
the other strip. Through the hollow of. the spiral a thin iron wire o 
(a thick knitting needle), about ten inches in length is passed, so that 
it projects out of each end of the spiral about two inches, and these 
projecting ends each rest ona bridge of a sounding board. 

“Tt is known that if an electric current is passed through a helix 
that surrounds an iron wire, at eyery interruption a tone produced 
by the vibrations of the iron wire is audible. If the makings and 
breakings of the current [Unterbrechungen des Stromes] follow 
each other rather slowly, the different positions (in regard to the 
leneth of the bar), which the molecules will be caused to assume by . 
the electricity will produce a tone, its so-called prope: longitudinal 
tone, which depends on the length and thickness of the bar or wire. 

“Tf the interruptions and reconnections of the current [Unter- 
brechungen des electrischen Stromes] in the spiral takes place faster 
than the vibrations of the smallest parts of the wire, which in turn 
depends upon the elasticity of the wire, they cannot complete their 
course, receive new shocks; the vibrations get to be smaller but 
more rapid, and as numerous as the interruptions follow each other. 
The piece of wire no longer gives its longitudinal tone, but a tone 
which, according to the number of interruptions in a certain time, 
is higher if they are more frequent and lower if they are less frequent. 
It is known that the pitch of a tone depends on the number of air 
waves that follow each other in one second. We have seen that the 
number of interruptions of the electric current [| Unterbrechungen 
des electrischen Stromes |] by the membrane and the strips of platina 
is dependent upon this. Consequently, the iron wire must give a 
tone of the same pitch as the sound which was received by the 
membrane. As electricity is hardly impaired when conducted a 
great distance, if the proper apparatus is used, it is evident that a 
tone acting on a membrane in one place can be made audible at any 
desired distance by the iron wire.” | 


ai 


[ EXTRACT FROM GARTENLAUBE ARTICLE. | 7 


* Although for the present we are not so far alone as to be able 
to converse with a friend at a distanee of several hundred miles. so 
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j much, at least, is certain, that with the aid of the telephone, songs 
} of all kinds, melodies, especially in the middle registers, can be | 
reproduced most clearly at unlimited distances. These wonderful 
results are obtained with the following simple apparatus, which we | 
| show here in one fourth of its size :— | 
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“A small box A (the telephone proper), a kind of hollow cube, 
has a mouthpiece S on the front side and a somewhat smaller open- 
ing on the upper side of the box. The latter is closed with a fine 
membrane (skin from the intestines of a how), tightly stretched. 
A narrow strip of platina 7, connected with the screw post d, touches 
directly the membrane on its centre; a slender platina point / 
attached to the angle a 6 touches the strip of platina which rests on 
the membrane. If one sings into the mouthpiece S (by filling the 
same entirely with the mouth), the thin membrane vibrates, and the 
attached platina strip receives likewise a vibrating motion, so that it 
Is alternately pressed against and leaves the platina point A. 

“From the binding post ¢, which communicates with the platina 
strip resting on the membrane, a conducting wire is connected with 
one of the poles of a galvanic battery B (about three to four six- 
inch Bunsen elements), and then the electricity is led through a 
wire attached to the second pole of the battery to the distant station 
C; there at ¢ it passes through a coil 7/7, formed of copper wire coyv- 
ered with silk thread, then back again to screw f/f, and there to the 
platina point 4. At every vibration of the membrane, an interrup- 
tion of the electric current [ Unterbrechung des electrischen Stromes | 
takes place by the platina point, parting from the platina strip. 

“Within the wire coil at station Cis a thin tron wire (a strong knit- 
ting needle), which is about ten inches long, and which with its two 
ends projecting out of the coil for about two inches, each rests on 
two bridges of a sounding box. This is the reproducing apparatus. 
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“ At every interruption of the current [ Unterbrechung des Stromes | 
in the coil, the iron rod is made to vibrate. If the motions follow 
with a certain rapidity they produce a tone which is rendered audi- 
ble by the sounding box. As the rate of the interruptions depends 
on the pitch of the tone that has been sung into the mouthpiece, 
the same tone is sounded with the same pitch from the sounding 
bex.” 

Int. 266. Please answer the same question as to Reis’s letter 
to Ladd, referred to in your answer to Cross-Int. 187. 

Ans. I find in the letter inquired of, the following : — 


| EXTRACTS FROM REIS’S LETTER TO LADD. | 


“It was no hard labor either to imagine that any other 
membrane beside that of our ear could be brought to make similar 
oscillations, if spanned in a proper manner and if taken in good 
proportions, or to make use of these oscillations for the interrup- 
tion of a galvanic current. However, these were the principles 
which guided me in my invention; they were sufficient to induce me 
to try the reproduction of tunes at any distance. It would be long 
to relate all the fruitless attempts I made until I found out the pro- 
portions of the instrument and the necessary tension of the mem- 
brane. The apparatus you have bought is now what may be found 
most simple, and works without failing when arranged carefully in 
the following manner :— 

“ The apparatus consists of two separated parts, one for the singing 
station A, and the other for the hearing station B. 
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Reis’s Telephonic Apparatus.—Facsimile of Drawing sent by Reis to Mr. Ladd. 
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“If a person sing at the station A, in the tube a, the vibrations of 
air will press into the box and move the membrane above, and 
thereby the platina foot ¢ of the movable angle will be lifted up, and 
thus will open the stream at every condensation of air in the box. 
The stream will be re-established at every rarefaction. In this 
manner the steel axis at’ station B will be magnetic once for every 
full vibration, and, as magnetism never enters nor leaves a metal 
without disturbing the equilibrium of the atoms, the steel axis at 
station B must repeat the vibrations at station A, and then repro- 
duce the sounds which caused them. Any sound will be reproduced 
if strong enough to set the membrane in motion.” 


Int. 267. Please answer the same question with regard to Reis’s 
descriptive circular, Aug. 9, 1863, printed in Dolbear record, 
page obd. 


Ans. I find in Reis’s circular the following statements : — 


[1E S’S DESCRIPTIVE CIRCULAR. | 
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"The apparatus consists of two parts, as may be seen in the wood 
cuts above, the telephone proper A, and the reproducing appa- 
ratus C. These two parts are to be placed at such a distance from 

wach other that singing or the sound of a musical instrument 
can be heard in no other manner, e xcept through the apparatus from 
one station to another. 

‘If now sufficiently strong tones are produced before the mouth- 
pieces, their vibrations will put in motion the membrane and_ the 
angular little hammer [winkelformige Hammerchen], which lies on 
it: for every full vibration the circuit is once opened and again 
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I now show, the Blake 


e in commercial use, 15 
This cut shows 
ts. The current 


Q «The ‘nstrument 
transmitter, the on 
an sstrument of that kind. 
the principal O} 
from one pole of the battery 
f, which 1s spring, Pp 
which 1s of hard carbon, 
: ,strument, — then to the little knob of 
platinum d, about as big as a pinhead in 
contact with it; then through the delicate 
spring ¢ to the distant station, and back 
to the other pole of the battery- I omit 
reference to the snduction coll, which has 
nothing to do with my present explana- 
1 the knob d, are 


Nd tion. The carbon ¢, anc 
ly held in 


not fastened together, but mere 
gentle contact by the springs and @, 
hut the whole current has to pass through 
that contact. The knob d lies against the 
diaphragm 9- If, now, by speaking into 
the mouthpiece against the diaphragm 


from the direction 9 (the mouthpiece be- 
ted in the cut), that diaphragm 


to vibrate 5 then, on each partic- 
and pulled 


ular vibration, itis pushed back 
_f in again, __ jt is not a slow push, such as €. 
I gave with my pencil ; it is an extremely 
sharp; quick push, because it has to pass 
from one end of its motion to the other, | 
as | am speaking now, im about the two hundredth part of a second, f 
__a quick, sharp push. Before this back electrode, or anvil elec- | 
trode ¢, as We eall it, can cet out of the way, the little knob on the ‘ 
diaphragm, whieh presse? against it, gets squeezed in the process. 
if you hang up a sand bag; and strike it with your fist, there is a , 
ssure on your fist, and that is just what takes place “Mt 
diaphragm comes VACcK \ 
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again towards g, that heavy weight will follow it by the force of the 
spring, but owing to the inertia due to the weight, it will not come 
quite so quick as the diaphragm. It takes a little time for it to fol- 
low, and while the diaphragm is moving away faster than the weight 
follows it up, the pressure is relaxed for a moment. Now, this 
instrument, — and there are others, but this is the one in the ordi- 
nary use, known as the Blake transmitter, — is so contrived that the 
pressure will be thus alternately increased and relaxed. The mechan- 
ical contrivances which accomplish this are the quick-moving dia- 
phragm and the sluggish anvil electrode which carries the carbon. 
Its weight is what makes it sluggish. It weighs about seventy-five 
grains. If, at any moment, we have no contact, then we get into 
great trouble; for when there is no contact we lose all control of 
the current. All control ceases. When we get a flowing current 
we can control it, and by it can control the receiver. What we have 
to do is to vary the current without interrupting it, and that appa- 
‘atus 1s an apparatus which will do it.” 


Int. 268. Suppose you take the defendants’ microphone, or any 
other good microphone arranged and adjusted for ordinary commer- 
cial use, and speak to it as such instruments are ordinarily spoken 


to in practice ; will you get speech from the connected receiver, or 


will you not? 

Ans. You will get speech. 

Int. 269. Suppose that to the Reis instrument constructed as 
directed by Reis, arranged to perform the operation expressly 
described by Reis, you speak in the same way that you spoke to 
defendants’ transmitter in the last answer; will you get articulate 
speech or not, from any connected receiver ? 

Ans. You will not. 

Int. 270. Will there be any difference in the mode of operation 
or behavior of the two electrodes towards each other in the case of 
one Instrument from that which occurs in the other; and if so, what 
will be the nature of that difference, and what relation will it have 
to the difference which occurs in results ? 

Ans. In the defendants’ transmitter, the action of the air waves 
will produce such variations in pressure between the electrodes as 
I have described, so that by microphonic action electrical undula- 
tions will be produced, and articulate speech will be obtained from 
the receiver. 

In the Reis transmitter, the action of the air waves will be to 
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cause violent interruptions in the current, so that for reasons that I 
have already stated, articulate speech will not be obtained from the 
receiver. 

Int. 271. If there are any features of mechanical construction in 
the instruments which tend to make one vary the pressure without 
interrupting the current, and tend to make the other interrupt the 
current, will you please mention some of the most prominent ones. 

Ans. In the defendants’ transmitter, the mass of the anvil elec- 
trode and the normal pressure existing between the two electrodes 
is considerable, this being a well-known mechanical advantage in 
preventing breaks of the circuit, and producing variations in pres- 
sure. 

In the Reis transmitter the anvil electrode is very light, and the 
normal pressure between the electrodes very slight, which mechani- 
cally favors greatly the production of interruptions. 

The materials of which the electrodes of the defendants’ trans- 
mitter are composed, namely, carbon and platinum, are well adapted 
to ensure the production of electrical undulations, and are not well 
adapted to produce interruptions of the current. 

The material of the electrodes of the Reis transmitter, — platinum, 
— is well fitted to produce interruptions of the current, but is very 
poorly fitted to produce such electrical undulations as are utilized in 
the transmission of speech. 

Int. 272. Prot. Hughes wrote two articles in 1878 concerning an 
apparatus which he produced and called a microphone ; the second 
one of those was read before the Physical Society, at London, June 
8, 1878, and is entitled “On the Physical Action of the Microphone.” 
In it I find the following : — 

The problem which the microphone solves is this: To introduce 
into an electrical cireuit an electrical resistance, which resistance 
shall vary in exact accord with sonorous vibrations so as to produce an 
undulatory current of electricity from a constant souree, whose wave- 
length, height, and form shall be an exact representation of the sono- 
rous waves. In the microphone we have an electrie conducting mate- 
rial susceptible of being influenced by sonorous vibrations, and thus 
we have the first step of the problem. 

The second stop is one of the highest importance. It is essential 
that the electrical current flowing be throwa into waves of determi- 
nate form, by the sole action of the sonorous vibrations. — I resolved 
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this by the discovery that when an electric conducting matter in a 
divided state, either in the form of powder, filings, or surfaces, 1s 
put under a certain slight pressure, far less than that which woud 
produce cohesion, and more than would allow it to be separated by 
sonorous vibrations, the following state of things occurs. The mol- 
ecules at these surfaces being in a comparatively free state, although 
electrically joined, do of themselves so arrange their form, their 
number in contact, or their pressure (by increased size or orbit of 
revolution), that the increase and decrease of electrical resistance of 
the circuit is altered in a very remarkable manner, so much so as to 
bo almost fabulous. 

The problem being solved, it is only necessary to observe certain 
general considerations to produce an endless variety of microphones, 
“ach having a special range of resistance. 

The tramp of a fly or the cry of an insect requires little range, but 
reat sensitiveness ; and two surfaces, therefore, of chosen materials 
under a very slight pressure, such as the mere weight of a small 
superposed conductor, suffice ; but it would be unsuitable for a man’s 
voice, as the vibrations would be too powerful, and would, in facet, 
go so far beyond the legitimate range, that interruptions of contact 
amounting to the well-known “make and break ” would be pro- 
duced. 

A man’s voice requires four surfaces of pine charcoal, as is de- 
scribed in my paper to the Royal Society, six of willow charcoal, 
eight of boxwood, and ten of gas carbon. The effects, however, are 
far superior with the four of pine, than with either the ten of gas 
‘arbon or any other material, as yet used. It should be noted that 
pine wood is the best resonant material we possess ; and it preserves 
its structure and quality, when converted into the peculiar charcoal 
I have discovered and described. 

It is not only necessary to vary the number of surfaces and ma- 
terials, in accordance with the range and power of the vibrations, 
but these surfaces and materials must be put under more or less 
pressure, in accordance with the force of the sonorous vibrations. 
Thus for a man’s voice, the surfaces must be under a far greater 
pressure than for the movements of insects. Still, the range of use- 
ful effect is very great, as the boxes which I have specially arranged 
for a man’s voice are still sensitive to the tick of a watch. 

In all cases it should be so arranged that a perfect undulatory 
current is obtained from the sonorous vibrations of a certain range. 
Thus, when speaking to a microphone transmitter of human speech, 
a galvanometer should be placed in the circuit, and, while speaking, 
the needle should not be deflected as the waves of + and — electri- 
city are equal, and are too rapid to disturb the needle, which can 
only indicate a general weakening or strengthening of the current. 
If the pressure on the materials is not sufficient, we shall have a 
constant succession of interruptions of contact, and the galvanometer 
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needle will indicate the fact. If the pressure on the materials is 
cradually increased, the tones will be loud but wanting in distinct- 
ness, the galvanometer indicating interruptions ; as the pressure 1s 
still increased, the tone becomes clearer, and the galvanometer will 
be stationary when a maximum of loudness and clearness is attained. 
If the pressure be further increased, the sounds become weaker, 
though very clear; and as the pressure is still further augmented, 
the sounds die out (as if the speaker were talking and walking away 
at the same time), until a point is arrived at where there is complete 
silence. 

When the microphone is fixed to a resonant board, the lower con- 
tict.should be fixed to the board so that the sonorous vibrations act 
directly on it. The upper contact where the pressure is applied 
should be as free as possible from the influence of the vibrations, 
except those directly transmitted to it by the surfaces underneath ; it 
(the upper surface) should have its inertia supplemented by that of 
a balance weight. This inertia I find necessary, to keep the con- 
tact unbroken by powerful vibrations. No spring can supply the 
required inertia ; but an adjustable spring may be used to insure that 
the comparatively heavy lever shall duly press on the contacts. 


I will ask you whether there is, with our knowledge of to-day, 
any practical difficulty in constructing apparatus which when spoken 
to with an ordinary tone of voice, will perform the operation there 
described, and will cause articulate speech to be heard and under- 
stood by one listening at a connected telephone receiver of the kind 
in commercial use to-day and at the time when that article was 
written ? 

Ans. There is not. 

Int. 273. In that article Prof. Hughes mentions carbon as a 
desirable material for the electrode, and referring to the mechanical 
structure of the instrument, says : — 


When the microphone is fixed to a resonant board, the lower con- 
tact should be fixed to the board so that the sonorous vibrations act 
directly on it. The upper contact, where the pressure is applied, 
should be as free as possible from the influence of the vibrations, 
except those directly transmitted to it by the surfaces underneath ; 
it (the upper surface) should have its inertia supplemented by that 
of a balance weight. This inertia I find necessary, to keep the con- 
tact unbroken by powerful vibrations. No spring can supply the 
required inertia; but an adjustable spring may be used to insure 
that the comparatively heavy lever shall duly press on the contacts. 
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Will you state whether those physical features of the mstrument 
are or are not adapted to make it perform the described operation 
with the described result ? 

Ans. They are adapted to do this. 

Int. 274. Do you find physical features of that described char- 
acter in the Reis transmitter ? 

Ans. I do not. 

Int. 275. Do you find physical features of that described charac- 
ter in the transmitter of the defendants’ apparatus ? 

Ans. I do. 

| Complainants. put in evidence said two articles, to be marked 
" Hughes; May 9, °78, Microphone Article,” and “ Hughes, June 8, 
"78, Microphone Article.” | 

Int. 276. You have stated that speech is transmitted electrically 
by causing and by utilizing electrical undulations similar in form to 
the air vibrations of the sound to be transmitted ; do you think that 
any «apparatus which has ever been constructed will make those 
undulations to be copies of the sonorous undulations with theoreti- 
cal and mathematical accuracy and perfection ? 

Ans. Ido not know of any apparatus which would do this with 
absolute mathematical accuracy ; but either the magneto transmit- 
ter on the microphone transmitter will do this with sufficient precis- 
ion to enable them to be successfully and practically employed in the 
art of transmitting speech. ° 

Int. 277. When a telephone apparatus is brought to you and set 
in operation by the voice, can you tell whether the current changes 
in it are substantially the current interruptions mentioned in the 
Reis article, which have been referred to, or substantially the electri- 
‘al undulations similar in form to the sonorous vibrations mentioned 
in the Bell patent, No. 174,465, and in the Hughes article, an ex- 
tract from which was given in Int. 272? 

Ans. Ican readily tell in which one of these two ways the cur- 
rent changes are produced. 

Int. 278. If the preceding question can be answered by experi- 
mental proof or tests, will you please state the nature of the tests 
adapted to answer it? 

Ans. No instrument is so well adapted to determine the nature 
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of such rapid current variations as are produced either by the Reis 
transmitter, the magneto transmitter, or the microphone, as a mag- 
neto telephone receiver of the ordinary butter-stamp pattern. I 
think that the nature of the tests by which one would ascertain the 
character of the electrical variations produced by different forms of 
transmitter will be more clearly understood if I analyze at some 
slight length the nature of the test which a magneto receiver fur- 
nishes, and the nature of the evidence which satisfies me of the 
substantial identity existing between the currents produced by a 
magneto transmitter, and those produced by a microphone trans- 
mitter, as, for example, the transmitter employed by the defend- 
ants. | 

In any experimental study of electrical changes, there are two 
ways by which we may determine the nature of those changes : — 

1. We may study the instrument producing those changes, and 
observe its construction and its mode of operation. We can thus 
ascertain what will be the effects which, according to existing knowl- 
edge, must result from this operation. 

2. We may make use of some instrument which is adapted to 
detect the occurrence and enable us to determine the nature of such 
changes as we have reason to believe are produced. | 

Considering the application to the telephone of the second mode 
of proof which I have mentioned, we know that telephonic currents 
are characterized, lst, by great rapidity in succession; 2d, by great 
feebleness ; 3d, by peculiarities analogous to the form of an acoustic 
wave. We must therefore employ some testing instrument which 
will detect changes of this peculiar nature. The Bell magneto re- 
ceiver is universally recognized as, among all instruments, the best 
suited to this purpose. The galvanometer and the electro-dynamom- 
eter will not suffice, since they are not adapted to exhibit to an 
observer these phenomena in their completeness, as they will neither 
of them take cognizance of the nature of the rapid changes in the 
strength of the current, which are employed in transmitting sound 
vibrations ; whereas, what we wish to study and compare in two 
instruments is the nature of the changes in the strength of the cur- 
rent and not its absolute average strength. 


Using such a magneto receiver to compare the current variations 
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produced by an instrument like that shown in Fig. 7 of the Bel! 
patent, No. 174,465, and such an instrument as the defendant’ 
transmitter, we find that the sound heard by the ear at the receiver | 


when a given sound is produced at the transmitter, is substantially 


~ the same in its quality or articulate character in both cases. It fol- 
lows that the air at the ear of the listener at the receiver in the two 
ca-es must vibrate in substantially the same manner, and, to produce 
the same articulate speech, must have the same character of vibra- 
P, tion due to form. But the air is in both cases set in motion. by the 
vibrations of the plate at the receiver; hence the plate must in both 

\- cases have the same form of vibration. If the same word is spoken 
into either transmitter, the same word is heard at the receiver ; hence 

the character of the vibration of the plate must be the same in both 

cases. The vibrations of the plate are in their turn produced by 
variations in the strength of the magnet, so that there must be the 

same form or character in variations in the strength of the magnet 

in both cases. Again, these magnetic variations are due to varia- 
tions in the strength of the current, and as the magnetic variations 

are the same in character with either transmitter, the current varia- 

tions producing these cannot but be the same in their character or 

form. Not only do these general statements hold, but the well- 

. known mathematical laws connecting the different links in this chain 
of results are such that even a very slight change in one will cause 
' a change in the others, which would necessarily be recognized. 
Hence, there cannot be any material difference between the character 


of the currents in two such instruments as I have compared. 


ng, et 


On the other hand, if we place a magneto receiver in circuit with 
a circuit-breaking transmitter, like the Reis, we find that the sounds 
produced at the receiver are totally different in their quality from 
those which are produced when a microphone transmitter, such, for 
example, as the defendants’ transmitter, is used; so that by tracing 
the several steps in the operation backward, we are forced to con- 
clude that the current changes are entirely different with the Reis 
transmitter from what they are with the defendants’ microphone 
transmitter. 

We can also employ in this study the first method of proof which 
I mentioned ; that is, determining those effects which, according to 
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existing knowledge, should result from the operation of the trans- 
mitter. Let us consider the nature of the changes that would be 
produced upon known principles when a microphone like the defend- 
ants’ transmitter is actuated by sound waves produced by the voice. 
In the first place, it is a known fact that the change of current which 
is brought about by such a change of pressure between the electrodes 
as the voice is capable of producing is recognizable not only with 
the telephone but also with a delicate galvanometer. This has becn 
proved by slowly and carefully varying the pressure between two 
electrodes put in circuit with a sensitive galvanometer and apparatus 
adapted for measuring slight and slow variations in resistance. It 
is also a well-ascertained fact that the change thus produced In a 
current corresponds to the change of pressure under such circum- 
stances as exist in a microphone like the defendants’ transmitter. 
This fact has been abundantly proved by repeated experiments. 

The defendants’ transmitter is mechanically arranged, so that one 
using it may obtain variations in pressure between the electrodes 
corresponding in character with the variations in the air waves pro- 
duced by the voice. Hence, in accordance with well-known laws, 
if we consider the results which should follow when such a transmit- 
ter is actuated by the voice, we find that variations in the current 
should be produced which will have the same character as those 
which on both mathematical and experimental grounds are known to 
exist with the form of telephone described by Mr. Bell and illus- 
trated in Fig. 7 of his patent, No. 174,465. 

Now when we place a suitable testing instrument, such as a magneto 
receiver, in circuit with the defendants’ or other microphone trans- 
mitter, we observe precisely such consequences as should, accord- 
ing to our knowledge of the laws of nature, result from the mode of 
operation of the transmitter, and these consequences are the same as 
should, according to known laws, and actually do result from the 
operation of the magneto transmitter. Hence, both study based oa 
the known laws of electricity and magnetism, and practical testing 
give the same results as to the nature of the current changes in the 
two cases. In such a comparison as this, I should, therefore, be 
forced to conclude that the nature of the current variations produced 
and utilized in the two cases are substantially identical. It is, of 
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course, true that of any two instruments, one may approach more 
closely to perfection than the other ss to clearness or loudness of 
articulation, but that the same articulation is heard in both eases 
shows that the mode of operation is the same. 

Int. 279. Will you give us some idea of how valuable and sensi- 
tive a testing apparatus the ordinary magneto telephone receiver is, 
for the purpose of disclosing absolute interruptions or other similar 
disturbances in an electrical current, including the case of such in- 
terruptions in a uniform current and such interruptions in an articu- 
lating undulatory current ? 

Ans. The magneto receiving telephone has been universally rec- 
ognized as an excessively delicate instrument for testing as to the 
existence and nature of extremely delicate changes of current. 
Kohlrausch has substituted a magneto receiver for a delicate galva- 
nometer in a form of Wheatstone’s bridge, used by him, in which 


alternating currents are employed. Ifughes has employed it in his 


induction balance, and Spottiswoode in investigating the nature of 
the electrical discharge through a vacuum tube. I have used a mag- 
neto telephone myself, and studied its value as a detecter of breaks 


and small current variations. Ihave found it capable of detecting 


4 an interruption or sudden variation in the strength of either a con- 

’ stant battery current or such an articulating current as is produced 

by a telephone, when this interruption or variation did not last more 

4 than ;,},,, or insome cases, if I recollect rightly, even -9)5, of a 
_ second. 

Int. 280. Will you state how the certainty arrived at in the way 


you described, compares with the certainty on which are based scien- 
tific researches in electricity, the construction and use of scientific 
and electrical apparatus, and on which are based the practical ap- 
plications of electricity in the arts, and the construction of instru- 
ments of various kinds for commercial use. 

Ans. The certainty thus reached is precisely that certainty which 
raises electrical research to the rank of a science. We are ignorant 
of the ultimate nature of electricity, as we are ignorant of the ulti- 
mate nature of gravitation or of matter, but the laws of its action are 
very perfectly known, and variations in its amount can be measured 
with wonderful precision. The laws of electrical currents are so well 
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known that they are subject to mathematical calculation, and we are 
able to predict with great certainty what will take place under differ- 
ent circumstances. All of our electric measuring apparatus is based 
upon those mathematical formule which express the laws of electri- 
cal action. Whenever either in the laboratory or in the arts we 
construct a particular kind of instrument, we know that with it, under 
definite circumstances, definite and identical changes of current will 
follow. The certainty which we have as to the results of our meas- 
urements is a certainty which is abundantly sufficient to maintain 
science and support the arts. 

Int. 281. ‘Two or three years ago, in the Ghegan case, you pre- 
sented a statement of some experiments you had made which bear 
upon the subject of your last answers. If you have collected in a 
convenient form a statement of those experiments or most of them, 
will you present it, and read it as part of your answer. 

Ans. In the experiments in the Ghegan case, the point mainly 
in view was to ascertain whether the variations of pressure operat- 
ing in the microphone transmitter are competent to produce electri- 
cal undulations similar in form to the sound waves, and sufficient to 
account for the transmission of speech. To ascertain this, measure- 
ments were made of the effects of excessively slight variations of 
pressure between contact pieces of carbon and other materials when 
produced gradually. 

I also made use of a carbon transmitter, with its contact surfaces 
so arranged that under the action of the voice the pressure 
between these was varied while the electrical contact could not 
possibly be broken. The electrodes of the transmitter were also 
arranged in such a way that they were pressed together by a force 
far too great on mechanical principles to allow of separation with 
the small forces applied. In some experiments the electrodes were 
clamped so that electrical continuity could not be interrupted. 
With all these forms of instrument I observed the results which I 
obtained with a magneto receiver interposed in the circuit. Com- 
paring these results with what I obtained in defendants’ trans- 
mitter and other microphones, I was convinced that the currents and 
the nature of the action causing them were essentially the same in 
all. 
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Proceeding further, I produced at the transmitter intermittences 
and other sudden disturbances of excessively minute duration, and 
under such conditions of arrangement of battery and circuits that 
they should produce the least possible effect. I caused these to be 
produced ona line over which speech was being transmitted. A pecu- 
liar characteristic disturbing sound occurred in the receiver whenever I 
introduced those disturbances, and long before they reached any 
such magnitude as the interruptions which Reis used in his battery 
circuit, speech was completely obliterated. | 

I found no such disturbing causes to arise when listening to the 


defendants’ receiver, or any other receiver put in circuit with their | 


transmitter, and became sure that such disturbing causes did not 
exist. | 

In studying the capacity of the magneto receiver as a testing in- 

strument, I have found no kind of sudden disturbance, especially of 

the nature of a break, which did not reveal itself by a characteristic 

fe? sound at the receiver interfering with, and if carried sufficiently far, 

destroying articulation ; though long before articulation is destroyed, 

the disturbances are recognized as impairing articulation. I found 
no such disturbances with the instrument of the defendants. 


a 


The experiments to which I am referring have been collected and 


* put into complete form, and I here produce a copy :— 


* 


Several years ago I made a long series of experiments with a 
view to determine whether a microphone actually breaks contact 
while transmitting articulation in the most approved manner. — I 
will state the results which I reached by these experiments, and 
which are briefly as follows : — | 
When, by the sound of the voice, the two electrodes of a micro- | 
phone are so moved with reference to each other as to vary the force 
with which one is pressed upon the other, without interrupting the 
electrical current, articulation by any well-constructed instrument 
can readily be transmitted with very great perfection; on the other 
hand, when the vibration becomes great, so that they part company 
sufficiently to interrupt the current, a perfectly marked and pecul- 
. iar sound is heard in the receiver, which, if frequently repeated or 
long continued, absolutely interrupts articulation. If this occurs 
but seldom, or for an instant at a time, it disturbs articulation, but 
does not absolutely prevent the sounds from being recognized and 
the sentence from being understood. ‘There seems, also, besides 
the clicks and disturbances which operators with the telephone are 
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accustomed to speak of as “breaks,” to be an intermediate sort. of 


condition frequently known as “seratching” or “jarring,” in which 
abnormal sounds, not quite so sharp as those caused by breaks, yet 
pertectly distinguishable from articulation, come in and disturb, and, 
if suthciently violent and long continued, prevent articulation from 
being transmitted. These sounds are readily produced by serateh- 
ing one carbon over another without separating them, or by very 


rapidly moving them apart, nearly but not quite to the point of 


interrupting the current ; jarring or rubbing them together will pro- 
duce these sounds; jarring the table or wall which supports the 
instrument will also produce them. They appear to be due to ab- 
normal disturbances of the contact, which prevent the eleetrienl 
variations from taking the form of true articulating undulations, 
and yet do not always disturb them sufliciently to cause the 
sounds to be unrecognizable. The ear seems to have the power, 
particularly when the attention is directed to this end, of per- 
ceiving articulate sounds in the midst of a great many disturb- 
ing noises; we always recognize this in talking ina erowded room, 
and the same faculty is quite noticeable when the ear is. listen- 
ing to a receiving telephone actuated by currents over a circuit 
on which the true articulating undulations have been produced, 
hut are more or less deformed or disturbed by extraneous eleec- 
trical causes, either in the nature of interruptions or of super- 
position of different sorts of currents or variations. This is 
‘Iways noticed in the telephone, in ordinary use, when there is a 
“cross” on the line, as it is called: that is, when currents come in 
from another line from an accidental misconnection, or when there 
are those disturbances from leakage or induction which are very 
prevalent on city Enes. It not unfrequently happens from accident, 
such as the crossing of two wires, that the listener at the telephone 
hears two people talking at onee. The currents which then reach 
the receiving telephone and the sounds which reach the listener’s ear 
are not simply the electrical undulations due to the voice of the person 
he desires to listen to, but are considerably deformed by the speech 
of the other; and oftentimes by fixing the attention you can heer 
and understand the one person or the other, or sometimes both. — It 
is certain, therefore, and is a matter of every-day experience, that 
for the recognition of anarticulate sentence it is unnecessary that the 
round heard by the listener should be exactly the same as that ut- 
tered by the speaker; it may be mingled with other noises which 
may be so slight as not to be important, or so serious as to be an- 
noying ; and which finally may become so great as to be destructive, 
c ther by practically changing the character of the sound or by dead- 
eripg the ear to the more delicate changes which constitute artieu- 
lation. 

J am entirely certain that the defendants’ transmitter and other 
microphones transmit speech by varying the current in substantial 
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accordance with the actuating sound waves, and not by interrupting 
it; that every interruption of the current which any known instru- 
ment can produce, causes, in the telephonic receivers in ordinary 
use, a distinct and characteristic sound which is quite different from 
articulation, and which does not aid articulation, but disturbs it. 
When sufficiently increased, this disturbance becomes so great that 
the listener ceases to understand speech. The slightest interrup- 
tions of the battery current, occurring with a frequency much less 
than that of the vibrations characterizing articulate speech, become 
not only noticeable as disturbances, but destructive of speech. 

These interruptions produce two disturbing effects; considered 
merely as interruptions of the electrical path between the trans- 
mitter and receiver, they for the time being cut off connection be- 
tween them; however short this may be, some characteristics are 
lust When this interruption is for a small fraction of a second and 
is not too often repeated, familiar sounds, including words, are still 
recognizable by what is left, and in spite of (but not by reason of) 
the loss. But if the interruption occurs in a circuit in which a bat- 
tery is placed (and a battery is always and necessarily placed in the 
circuit which includes the working contact of the defendants’ trans- 
mitter), then instead of the slight variations of current due to the 
merely varying (but not interrupting) operation of the microphone, 
amounting to only a small percentage of the full foree of the battery 
current, the whole force of the current will, by the breaks, be 
thrown off and on, and abnormally great variations will take place ; 
of themselves they will produce in the receiver a sound abnormally 
loud and distinctly recognizable as characteristic of a break, and en- 
tirely different from articulation. When the slighest effect of this 
kind is added to the microphonic effects, its disturbing character is 
at once perceived, and as it is increased the disturbance becomes so 
great as to drown the articulation. 

By many experiments, some of which I will state, I have satisfied 
myself that it is practically impossible, by any known instrument, 
to produce an interruption of a battery current which the speaking 
telephone receiver will not recognize as a disturbance; that any 
such interruption, however slight, if at all frequent, destroys the 
utility for commercial use. 

I constructed an apparatus in which I could) produce, at the same 
time and by the same action of the voice on the same diaphragm, 
articulating undulations in one part of the apparatus, and makes and 
breaks in another, and then at pleasure connect the two in one cir- 
cuit. so that the results of both should pass over the same circuit to 
the same receiver. 

For this purpose I took a Blake transmitter with the electrodes 
arranged in the usual manner, one of them being of carbon and the 


other of platinum, as usual. Close alongside of these electrodes and 


connected to the same diaphragm, so as to be subject to precisely the 
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same motions, I arranged another pair of electrodes, both of platinum, 
as follows: one of this auxiliary pair consisted of a platinum elec- 
trode precisely like that of the ordinary Blake, but in this instance 
soldered to the diaphragm. The other of this auxiliary pair of elec- 
trodes consisted of a platinum contact piece rigidly fastened to a stiff 
‘ast-iron lever, which could be adjusted towards and away from the 

first platinum electrode of the pair by means of an adjusting screw, SO 
that I could give to the two platinum electrodes such adjustment as 
I desired, and could place them either in very delicate contact with 
the slightest touch which would permit a current to pass, or just out 
of contact at the smallest distance which would interrupt the current. 
I adjusted the carbon contact so as to give good articulation when 
the mouth of the speaker was brought quite close to the instrument 
and exerted with rather more force than usual. With this arrange- 
ment perfectly good articulation was transmitted with ease. I then 
arranged the pla itinum electrodes in excessively delicate contact with 
each other, by which I mean that I brought them up together with 
the slightest touch which would permit the current to pass, and with 
as little pressure as possible. My idea was that I could thus speak 
to the diaphragm in a loud voice, and cause the carbon contact to 
produce the articulating undulations without break of contact ; while 
the platinum contact pieces which had been brought farther apart, 
though still in electrical contact, and with the b: ack one rigidly held 
and unable to follow the motion of the di: aphragm, would generally 
part company and interrupt the current with the shieht motions of 
the diaphragm, which would be insufficient to break the main contact 
When its platinum and carbon electrodes were firmly pressed 
together. ‘Lesting them separately, I found that this could be done 
by carefully modulating the voice, using a very loud tone.  Intelli- 
gible speech in this tone could be transmitted with the carbon con- 
tact, but not with the platinum contact. 

I then connected them together in one circuit, talking to the 
diaphragm now in the same loud tone that I used when talking to 
each separately. It was manifest that the carbon or articulating 
contact would operate as before ; that is, would produce articulating 
undulations, and that the platinum contact would act as it did 
before, to preduce breaks of an extremely delicate and slight char- 
acter. When talking in an ordinary voice several inches aw ay 
from the instrument, I got articulation and intelligible sentences due 
to the action of the carbon contact, and I recognized that the sound 
was substantially the same as when the platinum was not connected 
with the circuit, the motions in this case being too slight to break 
the continuity of the platinum contact. As I increased the effect of 
the voice, by causing the speaker to approach closer to the instru- 
ment and speak louder, the vibrations were still too weak to break 
the carbon contact, as I found by experiment, but were strong 
enough to break the peculiarly arranged platinum contact. This 
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fact was instantly noticed in the receiver by the abnormal and 

sharply disturbing noises which were now added to the articulation. 

They were tot: lly distinct from articulate sounds, and were markedly 

noticeable as disturbances, hindering, and finally drowning out 

speech for all purposes of practical utility, though some words were 
~, still recognized. 

When the voice was at its loudest, producing the most disturbing 
effect, I caused the speaker to oradually speak more gently. As 
his voice fell off in violence, the disturbing noises became less, then 
ceased entirely, and the pure articulation came as before. The 
vibrations of a tuning-fork and the sounds of singing, and the pro- 
longed note of vowel sounds, were also tried with similar results. 

The experiment was repeated many times. 

This experiment has a special value. In it the vibrations of the 
diaphragm produce (by the finely adjusted carbon contact) those 
electric variations which transmit speech in the ordinary micro- 
phonic action of a microphone suitably adjusted for pr actical use ; 
upon this are superposed interruptions of the battery current pro- 

duced by the strong vibrations of the same diaphragm acted. upon 
by the same sound. Thus the breaks at the platinum contact coin- 
cide in time with the minimum of current due to the action of the 
speaking or carbon contact. and are of the same frequency as the 
vibrations of the electrodes, with perhaps some omissions. ‘These 
breaks produce in the receiving telephone sounds of peculiar charae- 
ter, which the ear readily and distictly recognizes as disturbing and 
inarticulate noises; while, when by gentleness in the voice or | 
by suitable changes in the adjustment of the platinum contact | 
they are excluded, the modulations, due to the non-breaking carbon 
contact, are manifest by the articulations which they produce. 

These experiments, if I had made no others, would have satisfied 
me that the telephone receiver is the most delicate detecter known 
of any abnormal disturbance in the currents, — particularly breaks 
or anything in the character of breaks, — by the peculiar and special 
sounds due to the slightest electrical disturbance of this nature. 
This is a fact generally recognized by scientific men. 

I caused to be constructed a microphone with the parts so ar- 
ranged as to permit of easy observation of the contact pieces. I 
made both of them of hard earbons, rounded and smoothed, and 
mounted one electrode so as to be in loose contact with the other 
when at rest. With this, speech was transmitted with entire ease, 
using a natural tone of voice and speaking several inches away. I 
then caused the voice to come nearer, to increase in loudness, and 
caused to be made various prolonged sounds which were adapted to 
vive unusually great vibration tothe instrument. During this time I 
observed the carbons with a microscope, which, in the various exper- 
iments, magnified from thirty to fifty diameters. Placing in the 
microscope a finely ruled glass eye-piece micrometer, I selected some 
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little spot or protuberance on the carbon near one of the lines, and 
ratched it. When thrown into rapid vibration, the spot, by a well- 
known effect, appeared to widen out into a blur, the width of which 
denoted the range of the vibrations. Having carefully watched the 
width of this blur under the influence of the vibrations produced by 
the voice, I ascertained that the vibrations due to ordinary speech, 
which was quite loud and perfectly understood, were so slight that 
they could with difficulty be detected by the microscope. <As the 
voice was so exerted as to produce more powerful vibrations, the 
blur widened out moreand more. I then, by means of a fine screw, 
drew back one of the electrodes until it had passed from a good 
working adjustment to a point where a galvanometer in the circuit 
showed the current to be interrupted, stopping with the smallest 
motion which produced this effect. During this time I watched the 
motion of a spot on the carbon with the microscope, and by the lines 
observed the distance necessary to break the circuit. Comparing 
this with the greatest range of vibrational movement produced dur- 
ing the transinission of speech with good articulation, I found that 
the smallest motion which would interr upt the current was many 
times greater than the largest due to the articulating vibrations. 
During these experiments, also, I or another observer listened at 
a receiving telephone of the ordinary hard rubber pattern, included 
in the circuit. Any break observable by the galvanometer gave the 
usual characteristic sound in the receiver, so that we were thus sat- 
isfied that it became a reliable test of that break. The larger ranges 
of vibration which more nearly approached the breaking distance, 
but did not reach it, gave the abnormal sounds, genet rally known as 
“ seratching,” which “precede a full break and which partially or 
wholly prevent the reception of speech. When by appropriate 
means the instrument was thrown into violent vibrations (an electro- 
magnet being included in the circuit), sparks were frequently ob- 
served with the microscope. They were always accompanied by the 
well-known disturbing sound of a break. I repeated these experi- 
ments many times on different days until I satistied myself that the 
results could be relied on. 
I also tried the same kind of mic roscopic experiments with such a 
microphone transmitter as was used by the defendant in the Ghegan 
‘ase, known as the Hopkins transmitter Directing the microscope 
upon the contact of the two carbons, the corruseations of sparks 
which took place under the effect of abnormally loud vibrations 
were very striking. In such case and with any variations that pro- 
duced sparks, the characteristic sounds already referred to were 
heard, and if the sparks were at all numerous, articulation became 
lost. In speaking to the instrument in a natural tone, and when in 
its best adjustment for speech, conversation was carried on as usual, 
and no sparks whatever appeared. Under these circumstances, the 
range of vibration of the Hopkins microphone was rather less than 
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in my experimental instrument, and was many times inside the 
breaking limit. 

Mere observation of the contact points, with or without the 
microscope, does not always enable one to say surely whether they 
are in contact or not. There is a well-known optical difficulty due 
to irradiation. Having satisfied myself on this point, I employed 
electrical tests, such as the galvanometer, to determine the electri- 
‘al contacts. 

These tests with the microscope satisfied me that no motion 
sufficient to interrupt the current takes place in any microphone 
when transmitting speech with the perfection required for commer- 
cial use. They also satisfied me that no break occurred in the cir- 
cuit without the peculiar characteristic sound which the ear recog- 
nizes as a disturbance, and which, as it becomes more frequent and 
extensive, destroys articulation. 

This confirmed the conclusions from other forms of tests, that 
speech is, in al! cases, transmitted, not by breaks, but, when they 
occur, in spite of them. 

I am sure that it is absolutely impossible to break the cireuit with 
an articulating microphone, or to closely approach breaking the cir- 
cuit without the production of an abnormal or disturbing sound, which 
the ear perfectly recognizes as distinct from articulation, and which 
is very injurious to articulation; and that when this is sufficiently 
frequent or sufficiently violent it prevents the transmission of speech. 

It is true of all microphones capable of delicate adjustment that 
conversation carried on several feet away from it may be trans- 
mitted, while the ordinary distance in practical use is from three 
inches to a foot. It is impossible for any one to believe that articu- 
late sounds of ordinary conversation made ten feet from such an 
instrument can throw its iron diaphragm into such violent vibration 
as to break contact of the electrodes. I find that talking as far from 
the instrument as would have any effect upon it in transmitting 
articulate sound, and then moving up towards the instrument and 
gradually increasing the volume of voice, increases the loudness of 
the tones heard in the receiver but does not change their character. 
When the mouth of the speaker is brought very close to the instru- 
ment, say within an inch or so, and the voice is exerted to the utmost, 
of course a much more violent vibration is given to the diaphragm, 
and it is obvious that in that condition breaks will be more likely to 
occur than in any other. Now, while approaching the voice from a 
distance of several feet to a distance of six inches, even also raising 
it somewhat, the character of the sound received at the receiver does 
not change; but the more violent exertion of the voice, when 
brought within one inch of the receiver, does produce a change. 
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The change which this produces consists in the production of sounds 


substantially similar to those which I have caused by various de- 
vices for breaking the circuit ; and the sounds thus produced by this 
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perceived by the ear, but are perceived as quite different from any- 

thing which occurs in the articulation up to that point, and distinctly 
as disturbing and inarticulate noises; as they increase In frequency 
and extent they drown out conversation. I am convinced from this 
use of the instrument, that breaks do not occur in the first and dis- 
tant application of the voice ; that they can be made to occur by the 
violent application of the voice when the mouth is brought extremely 
close to the instrument; that as the force applied by the voice is 
increased from the one extreme to the other, there comes a point 
where, with the more violent exertion, sounds which are distinctly 
recognized as breaks, or in the nature of breaks, are first heard ; 

and they are heard as disturbances, destructive of articulation to a 
greater or less degree. With a microphone transmitter properly 
adjusted for commercial use, I have not found it possible to produce 

these disturbing breaks with the voice at a distance of much more 
than ten or twelve inches from the diaphragm; nor are they pro- 
duced except accidentally by any application of the voice, a as 
takes place in a telephone when used in the manner commonly em- 
ployed for business purposes, and the instrument in ordinary 
adjustment ; and I am sure that any man who expected to be under- 
stood by the listener at the other end in the most convenient man- 
ner, would not use his voice in the extraordinarily violent manner I 
have mentioned. I am satisfied from this that whatever it is possi- 
ble to produce with the instrument in a laboratory experiment by 
an operator seeking to ascertain whether he can make it break, 
breaks will not occur in its ordinary use by a person engaged in 
transmitting speech by it for commercial purposes, except by acel- 
dent. Inasmuch as the operation of the instrument, when the voice 
is applied to it gently and from a considerable distance, is clearly 
not that of bre aking the circuit, it is impossible for me to believe 
that gradually approaching the voice to it causes any marked change 
in the nature of its operation, until such time as that change in the 
nature of the operation is shown in the result; and when any such 
change appears in the character of the result, it is invariably : 

change impairing and finally destructive of articulation. 

I have also experimented with the following instrument, which 
clearly excludes the possibility of breaks : — 

April 20, 1879, F. K. Fitch patented a form of battery transmit- 
ter, which consisted, in the instrument I used, simply of two disks 
of hard carbon about one and seven eighths inches in diameter, and 
one eighth to one quarter of an inch thick. The lower one rested 
horizontally on a bed of wood or vuleanite, and the upper one, 
which in this case was three sixteenths of an inch thick, was simply 
laid on top of it. No diaphragm is employed, but the sound waves 
fall directly on the upper carbon. It appears mechanically impossi- 
ble that in such an instrument, when so used, the carbons can part 
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contact under the ordinary tones of the voice. Yet, under such cir- 
cumstances, it transmits intelligible and good speech. This can only 
be because the variations in the force with which the sound waves 
press the carbons together vary the electrical conductivity of the 
contact in substantial accordance with the sound waves. 

Subsequently, Professor Wright made some other instruments of 
the same type, which he has described in his affidavit. They con- 
sisted of pieces of hard gas carbon with polished surfaces, vars ing 
from two grammes to three quarters of a pound in weight. The con- 
tact surfaces of the smallest consisted of a circle five eighths of an 
inch in diameter, and the largest of a square of three inches. One 
‘arbon was laid on top of one or more of the others in the various 
forms indicated by Prof. Wright’s drawing, and speech was directed 
against the upper one. Under these circumstances, all of these 
transmitted excellent speech of a pure and clear tone, perfectly 
good for commercial use. A tuning-fork and resonator were also 
used as the source of sound. In some cases the stem of the vibrat- 
ing tuning-fork was also pressed forcibly down upon the upper car- 
bon, and the sonorous vibrations thus mechanically excited gave the 
pure tone of the fork in the connected telephone receiver. The 
experiments were varied by placing brass weights of from twenty to 
seventy grammes on top of the upper carbon, particularly in the 
case of the large, thin, square carbon. Also, one or two fingers 
were laid gently on top of the upper carbon, pressing it down upon 
the other. This slightly diminished the volume of tone, hut still 
left it quite loud enough for practical business - purposes, and made 
the articulation rather more perfect as regards clearness and sharp- 
ness of definition, and fidelity and agreeable quality of tone. 
When a violently vibrating fork was placed on some of the lighter 
‘arbons, a scratching noise was perceived; but under all ordinary 
circumstances we obtained the same pure and clear tone found in all 
good telephones, and in the defendants’ transmitter when in its best 
adjustment. 

The battery used varied from one cell Leclanché, or one cell of 
Grove, up to four cells of Leclanché, the stronger battery being used 
with the larger carbons. An induction coil was also used. 

_ Connecting several pairs of these carbons at different times in cir- 
cuit with one or two cells of battery, and a tangent galvanometer ot 
very low resistance (less than one om), moderate pressures exerted 
by placing the finger on the upper carbon would cause the needle to 
deflect more strongly, showing that increase of pressure increased 
the current, and vice versa. 

These experiments (in addition to many others) show that varia- 
tions in the force with which one carbon electrode is pressed against 
the other vary the electrical conductivity of the contact: they also 
show that such variations in this force as the voice exerts in ordi- 
nary speech produce sufficient changes in that electrical conductivity 
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to transmit that speech. This kind of operation is the necessary 
result of this application of force ; it will account for the results pro- 
duced ; no other operation which I can conceive as possible under 
these circumstances will account for the results. 

According to the method described in the fifth claim of Mr. Bell's 
patent, No. 174,465, electrical undulations similar in form to the 
sound waves are caused by the sound waves themselves, and then 
are utilized to produce at the receiving station the same articulate 
sound. Iam sure that it is impossible for any instrument to be so 
ideally perfect as to reproduce the sound with absolute and mathe- 


_ matical fidelity ; and therefore I consider that the method is substan- 


tially employed whenever articulate sounds which are recognizably 
the same as those spoken into the transmitter are produced at the 
receiver by the employment of current variations (caused by the 
voice), which are recognizably similar to the sound waves, and 
which, though to some extent misshapen, deformed, injured, dis- 
turbed, weakened or lost, yet produce the same result by reason of 
so much of the true form as is created and preserved; because in 
such case the speech is transmitted by reason of the articulating 
undulations, and in spite of the imperfections thereof. 


JUNE 23, 1885. 

Int. 282. Since you testified in the Ghegan case you have, | 
believe, made some experiments of a similar nature with another 
microphone provided with a clamp, which you could use or not at 
pleasure. Will you please state the nature of those experiments, 
and what they were? 

Ans. I have compared the effects produced by a microphone 
working in the usual manner, so as to produce variations of current 
hy variations of pressure, with those produced by the same or similar 
electrodes, when so adjusted or operated as to produce breaks in 
the current, using a form of transmitter which is furnished with two 
sets of the ordinary Blake contact pieces of platinum and carbon 
placed symetrically on the same face of the diaphragm, one set 
on each side of the centre and as near to the centre as possible. 
The two sets of contacts are entirely independent of each other, 
and each is furnished with the device commonly used with the Blake 
transmitter for producing the desired normal pressure. Each pair 
of electrodes is also so arranged that they can be clamped and abso- 
lutely prevented from parting contact. The platinum electrodes are 
attached to the diaphragm, and the carbon electrodes are suspended 
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by springs, as is customary with the Blake transmitter. The two 
sets of electrodes could be used in the same or in separate circuits. 

I have tried the following experiments : — 

(1.) Placing one pair of the electrodes, which I will call No. 1, 
in circuit with a battery and receiving telephone, I adjusted the 
electrodes as is customary for the transmission of speech. On speak- 
ing to these in an ordinary tone of voice, good articulation was heard, 
free from breaks or disturbing noises in the nature of breaks. 

But on speaking louder and louder to the transmitter, disturbances 
were heard which became stronger and more frequent as the voice 
was raised, and finally rendered speech unintelligible. These dis- 
turbances were of the same character as those which [ have observed 
with circuit-breaking instruments like the Reis transmitter, or with 
a break-wheel. 

When the voice was raised considerably so that great disturbances 
caused by breaks, were heard in the receiving telephone, sparks could 
be seen by watching the transmitter in a darkened room, and when- 
ever these sparks were seen frequently, the disturbance became exces- 
sively great, although very marked interference with speech occurred 
even before this limit was reached. 

(2.) I then carefully clamped the electrodes (No. 1) so that it 
was Impossible to break the current by the application of a force to 
the diaphragm. I proved that the current could not be broken thus 
by tapping the diaphragm violently, pushing it with my finger, and 
in other ways. Then I spoke to the transmitter more and more 
loudly. Speech was distinctly reproduced in the receiver, but no 
sounds of breaks or sounds approaching those due to breaks were 
heard, nor could any sparks be observed at the transmitter. 

(3.) I then unclamped the electrodes (No. 1) and adjusted both 
pairs (No. 1 and No. 2), so that they were alike as to normal pres- 
sure, and both unclamped and in the ordinary adjustment for trans- 
mitting speech. Placing each in circuit with a battery and receiving 
telephone, I found that speech was transmitted clearly and distinctly 
by both, so that there was no difference that I could detect between 
them. 

(4). Raising the voice was then found to give the same results 


in both receiving telephones, speech gradually becoming more and 
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more interfered with as the disturbances increased, until it was en- 
tirely obliterated in both. Sparks were also seen at both pairs of 
contacts. 

I thus established the fact that these two sets of contacts were ex- 
actly alike in their mechanical arrangements, and in the effects which 
they produced, and, especially, that both transmitted speech in the 
same way under the ordinary operation of the voice, and that when 
the voice was applied with such abnormal force as would mechani- 
cally tend to produce breaks, the results of these breaks were equally 
evident, and produced the same effect in both. 

I then proceeded to alter the conditions of one of them by clamp- 
ing it in such a way that breaks became absolutely impossible, reas- 
oning that on repeating the experiment, I should now find, if my 
views were correct and the disturbances due to breaks, that they 
would continue to exist in the circuit containing the electrodes 
which were able to break, and be obliterated in the circuit in which 
were the electrodes that were not able to break. This I did as 
follows :— 

(5.) I clamped one pair of the electrodes so as to absolutely 
prevent breaking of the current, leaving the other adjusted as 
before. Onspeaking to the transmitter in an ordinary tone of voice, 
speech was transmitted by both, and without disturbing sounds. 
On raising the voice, I found that with the receiver which was 
placed in the circuit with the clamped electrodes, speech was trans- 
mitted as well as ever,and without disturbing noises, while with the 
receiver placed in circuit with the unclamped pair of electrodes, the 
disturbing noises due to breaks occurred when the voice was raised, 
and increased as it was still further raised, until finally, speech ceased 
to be intelligible. Also, sparks were visible between the surfaces of 
the unclamped electrodes, but not at the surfaces of the clamped 
ones. 

It is clear from this experiment, that while one pair of electrodes 
is producing true undulations, the other is either breaking the cur- 
rent or introducing those violent disturbances which occur as the 
breaking point is approached. 

(6). I then caused the currents from both pairs of electrodes to 
be superposed in the same receiver, and found that with an ordinary 
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tone of voice, speech was perfectly transmitted, but as the voice was 
raised, violent disturbances of the nature of breaks occurred, which 
interfered with articulation more and more seriously until they 
destroyed it altogether. 

The disturbing sounds observed in the last described experiment 
were of the same character as those which I have noticed from the 
operation of a break-wheel producing very short breaks and placed 
in the circuit of a microphone transmitter when speech is being 
transmitted. 

The instrument used in the investigations which I have described, 
was constructed with great care, so that it was fully reliable as a test- 
ing apparatus. : 

Int. 283. In considering the question whether the defendants’ 
apparatus employs as the means for transmitting speech electrical 
undulations similar in form to the sound waves which act upon the 
transmitter, of what importance is it to know whether any breaks 
occur in the operation of the transmitter ? 

Ans. The essential element which must be present in any speak- 
ing telephone apparatus is the ability to transmit and reproduce the 
substantial form of the vibrations characterizing articulate speech, 
as distinguished from a mere reproduction of the frequency of those 
vibrations. This constitutes the essential difference between the 
method and apparatus invented by Mr. Bell, and all others which 
preceded it. So faras the practical result to be attained is concerned, 
the manner in which this characteristic of form is impressed upon 
the electrical undulations is immaterial. 

It is of no importance whether the characteristic similiarity in 
form between the air waves and electrical waves is preduced by the 
variations in electro-motive force due to a magneto transmitter; to 
the variations in resistance caused by a microphone or other battery 
transmitter; or if such a thing were possible, by a series of exces- 
sively minute breaks produced by a circuit-breaking transmitter. 
If by any form of transmitting telephone those characteristic variations 
inform to which the quality of a sound is due are impressed upon an 
electrical current so that the electrical undulations are similar in form 


to the sound waves which act upon the transmitter, the method em- 
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ployed is that invented by Mr. Bell, as distinct from the method used 
by Reis. 

Int. 284. What do your experiments show as to whether electri- 
‘al undulations similar in form to the songrous vibrations due to a 
spoken word, can in point of fact be produéed by a series of breaks 
between contact electrodes actuated by a diaphragm acted on by the 
voice ; and as to whether any breaks which such an apparatus can 
produce are in fact helpful or hurtful in the transmission of speech? 

Ans. My experiments have convinced me of the impossibility of 
producing such electrical undulations by any apparatus which ope- 
rates simply by producing a series of breaks between contact elec- 
trodes arranged and operated as suggested in the question ; and also 
that any breaks produced between such contact electrodes are never 
helpful and always harmful in the transmission of speech. 


Cross Examination resumed by A. Q. Keaspey, Esq., of Counsel 


for Defendants. 


Cross-Int. 285. Was the statement in your lecture about the 
transmission of speech by electricity, to which you have referred, 
published at the time? 

Ans. I have not been able to find any copy of the report which 
I think was published. I feel very confident, however, that in no 
report which I ever saw or knew of, was this remark quoted or 
referred to. I think if it had been, I could not have forgotten it. 

Cross-Int. 286. You spoke of statements from Prof. Bell, in the 
autumn or winter of 1874-75, as to a plan for the transmission of 
speech ; did he show you then any instrument for the purpose ? 

Ans. He did not. 

Cross-Int. 287. Have you stated in any of your former exami- 
nations the conversations on this subject which you have now men- 
tioned ? 

Ans. I testified regarding this matter in the Drawbaugh case. 

Cross-Int. 288. In reply to the question, how far in the Blake 
transmitter with one Lechanché cell the electrodes must part before 


the eurrent will be actually interrupted, you seemed in doubt, but 
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venture to say without referring to the data given by Sir William 
Thomson. Have you made such reference ? 

Ans. After my deposition for that day was closed, I looked over 
Thomson’s figures. They did not give me exactly what I wanted, 
and not understanding that I was desired to do so, I did not attempt 
to caleulate from them what results would be given under the cir- 
) cumstances mentioned. It would appear from them, however, that 
. the figure z 5,3 759 Suggested in your Cross-Int 212, and which I 

adopted provisionally in my answer as expressing what I thought 
ms might be the order of the quantity in question, is much too small ; 
joo soo Father than 5553.5, of an inch would probably express the 
order of the numerical value of the air space across which a single 
Leclanché cell could transmit an electrical discharge. The other 
figures based upon this assumption in my answer, I should have 
correspondingly modified had I consulted these data previous to 
answering the question. 
: Cross-Int. 289. Can you tell how far this space might be with 


two Leclanché cells ? 
| Ans. Not withanycertainty. It would be larger than with one, 
and probably not very far from double; perhaps a little more than 
double. 

Cross-Int. 290. Then the electrodes may be parted this small 


distance without destroying articulation, may they not, the current 


£ 
not being broken actually ? 
\ Ans. Not at all; for even if the current were not actually broken, 
it would still be so altered that a disturbance of the same character 
| as that produced by an actual break would result. 

Cross-Int. 291. The current must be disturbed by the movement 
of the electrodes caused by the action of the voice on the diaphragm, 
in order that it may be so varied as to transmit speech, must it not ? 

the word “disturbed” simply to mean 


Ans. Understanding 
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“varied,” this is, of course, true. 
| Cross- Int. 292. Then the effectiveness of the transmission will 
depend on whether such disturbance is merely sufficient for the pur- 
pose, or is made excessive by too violent action ; is it not so? 

Ans. The effectiveness of the transmission will depend upon the 
character of the variation impressed upon the current. If the vari- 
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ation or “disturbance,” as you eall it, of the current is such as to 
impress upon it those characteristics of form upon which speech 
depends, the transmission will be effective, and within any limits as 
to loudness which have yet been reached, so long as such variation 


- 


or “disturbances” and such only are produced, I do not see how 
they can be “excessive.” If the variations or disturbances are of a 
different nature, they will tend to interfere with the effectiveness of 
the transmission, and will interfere with it in proportion as they 
alter the character of the current from its similarity in form to the 
sound waves. 

Cross-Int. 293. You stated when asked to point out the things 
which tend to make the Reis transmitter interrupt the current and 
the defendants’ to keep it up, the mass and normal pressure of the 
electrodes, and the nature of the materials. Ifthe Reis anvil piece 
were heavier, and the contacts were of platinum and carbon, would 
they then be adapted to produce undulations, as you term them ? 

Ans. Such an instrument as you indicate in your question would 
be adapted to produce electrical undulations. I should hardly think, 
however, of applying Reis’s name to an apparatus of this kind. 

Cross-dnt. 294. In the Reis-Legat transmitter, described in the 
Reis-Legat article, page 550, Dolbear case, do not the spring n and 
the adjusting screw / tend to prevent the too great separation of the 
electrodes when the instrument is in operation ? 

Ans. The spring 2 might, of course, if properly constructed and 
adjusted for this end, oppose an effective resistance to the separation 
of the electrodes at d, and the adjusting screw / could perhaps be 
so set as to prevent breaking. That this was not done in the opera- 
tion of the instrument is however evident from the facts that the 
spring 7 is merely referred to on page 551 as serving to keep the 
the contact closed when the apparatus is in a state of rest; while on 
page 552 it is stated that the circuit at d g is opened at each con- 
densation of the air in the tube, and closed at each rarefaction. It 
is a mistake to suppose that a spring is well adapted to prevent the 
breaking of the circuit ina telephone transmitter. It serves admira- 
bly to secure the requisite normal pressure in a microphone, or to 
bring back into contact the electrodes of a circuit-breaker after these 
have been separated, but it does not have the requisite inertia for 
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properly preventing separation. This fact was recognized by Prof. 
Hughes in one of his earliest articles on the microphone. In his 

lecture on the Physical Action of the Microphone, he says, as I have 
| already quoted : — 

“This inertia T find necessary to keep the contact unbroken by 
powerful vibrations. No spring can supply the required inertia ; 
but an adjustable spring may be used to insure that the compara- 

, tively heavy lever shall duly press on the contacts.” 
Cross-Int. 295. What time do you refer to in your answer to 
. Int. 249, in speaking of the extent of your knowledge of Reis and 
your serious consideration of his transmitter ? 

Ans. I referred to the winter and spring of 1872. 

Cross-Jnt. 296. Had you then seen the Van der Weyde articles, 
or heard of his public exhibitions of the Reis instrument ? 

Ans. I never heard of any of Dr. Van der Weyde’s telephonic 

experiments until the summer of 1879. 
Cross-Int. 297. I tind in the office of Mr. Roberts, the nineteenth 
French edition of Ganot’s Tratté de physique, published in 1884; is 
that a book of any authority ? 
| Ans. It is a book which is quite widely used as a text book in 
physics. It is not a book whose statements would be regarded as 
at all precise or authoritative on many of the matters discussed in it. 


ie Cross-Int. 298. Do you use it as a text book ? 
Ans. Irefer my elementary students to the English edition of 
Ps. Ganot for certain topics, but supplement it by some two hundred 


pages of printed notes, and very numerous notes upon the board, 
which I have found to be necessary to remedy its deficiencies and 
errors. 

Cross-Int. 299. I find on page 1075, at the end of his article on 
the telephone, the following sentence : — 

“ En résumé, les actions et réactions dont ce téléphone est le siege, 


ne sont pas aussi simples qu’ on Il avait cru tout d’ abord, et TP on 
peut dire que /a théorie de cet instrument est encore a farre.” 


Will you please translate the above extract, and say whether the 
statement accords with your own views ? 


| Question objected to because without the context, the passage quoted 
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gives an entirely incorrect idea of the subject matter, scope and mean- 
ang of Ganot’s remark. | 


Ans. I translate the passage as follows : — 


“To recapitulate, the operations and results which take place in 
this telephone are not as simple as they were once thought to be, 
and it may he said that the theory of this instrument is still to be 
constructed.” 


If by this statement is meant that there are a great many points 
with regard to the electrical actions taking place in the telephone 
which remain to be elucidated, I certainly agree with it. If it 
means that we do not know the truth of the facts which I have stated 


with regard to the operation of the magneto and microphone trans- 


er 
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mitter, I do not agree with it. 


Direct Examination resumed by Mr. Storrow. 


Int. 300. Will you please read and have taken down as part of 
your answer, the whole extract of which a portion was given in the 


last question asked you, and also give a translation of it. 
Ans [GANOT, EDITION OF 1884, p. 1,072] 


"2. Fonctionnement et theorie. — Lorsqu’ on parle a haute voix 
dans Vembouchure, les ondulations de lair se transmettant 4 la 
ylaque de fer doux, celle-ci vibre a4 Vunisson de la voix, et, suivant 
piaq » et, 


amplitude de ses vibrations, s’approche plus on moins du noyau 


de la bobine, en s’aimantant et se désaimantant par influence a i 
chaque vibration. Ces variations de magnétisme produisent dans le e: 
fil de la bobine des courants induits qui se propagent du transmetteuyy~ cere 


au récepteur dans le circuit fermé m, P, 2. Ces courants, d’autant 

plus intenses que l’amplitude et la vitesse des vibrations sont plus 
erandes, passent dans la bobine du récepteur en y reproduisant les 
variations de magnétisme qui leur ont donné naissance, et ces varia- 
tions de magnétisme elles-mémes provoquent dans la plaque de 
fer doux du récepteur des oscillations semblables a celles du trans- 
metteur: la deuxiéme plaque se met done a vibrer 4 I’ wnisson de la 
premiére ; ses vibrations se transmettant 4 lair, si lon applique 
loreille contre Tembouchure, on percoit les sons émis a I’ em- 
bouchure du transmetteur. 

Ces sons seront d@’ ailleurs plus ou moins affaiblis, par suite d’une 
perte de force vive plus ou moins grande dans la transmission et la 
transformation du mouvement moléculaire. 

Remarque. — Cette théorie du téléphone a plaque de fer doux 
n’est pas complete. Les vibrations de la plaque vibrante ne parais- 
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sent pas dues uniquement aux variations de magnétisme de Paimant. 


La mesure de lintensité des courants induits dans le téléphone Bell 
a prouvé quils sont beaucoup trop faibles pour produire les vibra- 
tions de la plaque simplement par attractions et répulsions magnét- 
iques. De plus, si ’on substitue a la plaque de fer doux des plaques 
non magnétiques, de verre, de cuivre, de bois, ete., les sons ‘sont 
encore transmis, quoiqne avec une intensité beaucoup moindre. 
Sans rejeter les courants induits développés dans le fil des bobines 
par induction de la plaque de fer doux du transmetteur, on est 
done conduit 4 admettre en outre que létui du téléphone et le bar- 
reau aimanté entrent eux-mémes en vibration sous Vinfluence de la 
voix, et que ce sont leurs vibrations moléculaires qui se transmettent 
par les fils de cuivre jusqu’ & la caisse du récepteur. 

En résumé, les actions et réactions dont ce téléphone est le siége 
ne sont pas aussi simples qu’on avait cru tout d’abord, et lon peut 
dire que la theorve de cet instrument est encore a faire. 


This I translate as follows : — 


Operation and theory. — When one speaks in a loud voice into the 
mouthpiece, the undulations of the air impressing themselves upon 
the plate of soft iron, this plate vibrates in unison with the voice, 
and, according to the amplitude of its vibrations, it approaches more 
or less closely to the core of the coil, becoming magnetized and de- 
magnetized by induction at each vibration. These variations of mag- 
netism produce induced currents in the wire of the coil which are 
propagated from the transmitter to the receiver in the closed circuit 
m, P, n. These currents being stronger in proportion as the ampli- 
tude and velocity of the vibrations are greater, pass into the coil of 
the receiver and reproduce there those ‘ariations of magnetism which 
or'ginated them, and these variations of magnetism themselves pro- 
uce in the plate of soft iron of the receiver, vibrations similar to 
those of the transmitter. The second plate consequently is set into 
vibration in unison with the first; its vibrations impress themselves 
upon the air, and if one places his ear against the mouthpiece he 
recognizes the sounds produced at the mouthpiece of the transmitter. 
These sounds will be more or less enfeebled because of a greater or 
less loss of energy in the transmission and transformation of the 
molecular movement. 


Remark. — This theory of the telephone, with a plate of soft iron 
is not complete. The vibrations of the vibrating plate do not appear 
to be due solely to the variations of magnetism in the magnet. 
Measurements of the intensity of the induced currents in the. tele- 
phone show that they are much too feeble to produce vibrations of 
the plate simply by magnetic attraction and repulsion. Moreover, if 
we substitute for the plate of soft iron non-magnetic plates such 
as glass, copper, wood, etc., the sounds are still transmitted, 
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although with a much less intensity. Without denying the induced 
currents developed in the wire of the coils by the induction of 
the soft iron plate of the transmitter, we are led to admit in addition 
that the case of the telephone, and the magnetized bar themselves, 
enter into vibration under the influence of the voice, and that it is 
their molecular vibrations which are transmitted by the copper wires 
to the case of the receiver. 

To recapitulate, the transformations which occur in this telephone 
are not as simple as was at first thought, and it may be said that 
the theory of this instrument is still to be constructed. 


Int. 301. Will you please state whether the uncertainty ex- 
pressed by Ganot in the passage quoted in Cross-Int. 299 relates to 
the question whether in the operation of a magneto speaking tele- 
phone as a whole, the transmission of speech is due to the trans- 
mission and utilization of electrical undulations similar in form to 


the air vibrations due to the sound to be transmitted: or whether 


his uncertainty relates to the question whether parts of the instru- 
ment in addition to the plate may or may not aid, and, if so, to what 
extent, in the production of those electrical undulations at one end 
of the apparatus and their conversion into corresponding sonorous 
vibrations at the other. 

Ans. I understand him to state that the uncertainty relates to 


the respective functions of the plate and other parts of the instru 


ment in production of electrical undulations and the reproduction of 
sound by means of them. 

Int. 302. Does Ganot express any doubt as to the operation of , 
the microphone ? 

Ans. He does not. I quote the following description : — 


[Page 1074.1 “1006. Microphone de Hughes. —Le microphone 
est fonde sur ce principe, que si dans un circuit parcouru par un 
courant on place un téléphone, et en méme temps un cylindre de 
charbon pouvant étre ébranlé sur ses contacts, les plus légéres 
vibrations imprimées au charbon modifient assez la résistance des 
points de contact, et par suite l intensité du courant, pour produire 
des effets teléphoniques.” 


This may be translated as follows : — 


°1006. Microphone of Hughes. — The microphone is based on 
this principle: that if, in a circuit through which a current is’ pass- 
ing, we place a telephone, and at the same time a cylinder of carbon 
which can be jarred on its contacts, the lightest vibrations impressed 
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upon the carbon modify enough the resistance of the points of 
contact, and consequently the intensity of the current, to produce 
telephonic effects.” . . 


Int. 303. Is Fleeming Jenkin’s work on Electricity and Magnet- 
asm, edition of 1880, a book of recognized authority ? 

Ans. It is. 

Int. 304. Will you please read from that book passages which 
you find in it which refer to the subject about which Ganot has 


expressed his doubt ? 


Ans. “In 1837, Page discovered that the magnetisation and de- 
magnetisation of iron was accompanied by sound. P. Reiss, of 
Friedrichsdorf, in 1861, invented an arrangement by which a musi- 
cal note at one end of a telegraphic wire was reproduced at the other 
end. This he effected by causing the vibration of a reed to make 
and break a circuit at the sending end; the current was therefore 
transmitted once for every period of the reed’s vibration; this cur- 
rent magnetized a small iron core, and at each transmission a ~ 
was produced, not in itself musical, but producing the effect of < 
definite note on the ear when repeated a definite number of eae 
per second. When the reed vibrated so as to give a certain note, 
the same note was heard at the other end of the line. The quality 
of the sound received had no resemblance to the quality of the sound 
produced by the sending reed.” 

“The explanation of the action of the instrument given above 
agrees with that given by its inventor. Some curious facts have, 
however, led many to be lieve that this explanation is not the true 
one. It has been discovered that instead of a thin ferrotype dise of 
iren a thick plate might be used, and it has been asserted that this 
plate could not possibly bend enough under the influence of the 
voice to induce currents by its deflections. The word bend may be 
quite inapplicable to such a case, but the surface opposite the mag- 
net does certainly advance and recede, or it would not transmit 
sound to the air in contact with it. This alternate advance and re- 
cess would take place if instead of a 3-8 plate we had a rod many 
feet or many yards long. <A far more singular fact has been discov- 
ered by many observers, namely, that non-magnetic and even non- 
conducting substances might he used instead of a fe ‘rrotype dise in 
the receiving instrument, and lastly, that the receiving instrument 
will work, though very feebly, with no dise whatever. In this case 
it seems clear that the Page effect, as it may be called, 7. e. the 
noise made by the magnet itself as its particles rearrange themselves 
with each change of stress, is the source of the sound heard. This 
sound becomes articulate as soon as its increase and decrease fol- 
low the increase and decrease produced by the voice at the sending 
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end. Itis obvious that when the currents sent are those due to 
Bell’s dise, the sounds from the Page effect must approximately, at 
least, correspond with those which the ferrotype receiving disc 
would give off. Thus, when the ferrotype receiving disc is present 
we hear at least two simultaneous voices, the voice of the dise which 
is strong, and the voice of the magnet which is weak. When for 
the ferrotpye disc we substitute a wooden plate, this plate will act 
as a sounding board for the Page effect. When the plate is a con- 
ductor, currents will be induced in it by the change in the magnetic 
field, and these will tend to move the plate in such a way as to give 
a third source of sound, which might be called the Ampere effect. 
A fourth source may be due to the sound produced in the wire itself 
as the current changes in intensity ; this sound was first observed by 
M. Delarive, and his observations have been lately confirmed by 
Dr. Ferguson, in Edinburgh. 

“Mr. Gott, at St. Pierre, proved that no internal molecular effects 
are required to explain the action of the telephone, for he attached 
a sending disc to the coil of one siphon recorder, and a receiving 
dise to the coil of another siphon recorder. Speaking to the first 
disc, he caused the coil to vibrate in the strong magnetic field of the 
instrument, and thus currents were induced which moved the coil of 
the second instrument; this coil worked its own disc, and was heard 
to speak plainly. This experiment perfectly corroborates Mr. Gra- 
ham Bell’s explanation of his instrument, but is not in contradiction 
with the other fact mentioned above, that the Page effect in the re- 
ceiving instrument occurs simultaneou_ly with what may be called 
the Graham Bell effect. It must be clearly understood that while 
the Page effect may be made the means of producing articulate sounds, 
this can only be done by using Graham Bbell’s arrangement, and 
could not be done by any arrangement known before the date of his 
invention.” 

| The complainants produce the original deposition of Prof. Cross 
un the Harmonie case. Complainants’ counsel, Mr. Storrow, states 
that when the search was first made for it he was not in town; that 
the deposition has not been in his possession since it was taken, except 


for a day or two at the time it was taken; and that he understands 


that since the first search was made during the cross-examination, it 
was found by Mr. Preble, the examiner who took it, in his safe. 
Complainants’ counsel, Mr. Roberts, states that after ascertaining 
that the said deposition could not be found at Mr. Storrow’s office, he 
went to Mr. Preble and asked him to make thorough search for tt, 
and that upon so doing, Mr. Preble found it in his safe in his (Mr. 
Loberts’s) presence. } 


CHAS. R. CROSS. 


Attest: Cras. H. Swan, Sveectal Examiner. 


EXAMINER'S CERTIFICATES. 


Thereby certify that I. have compared the printed copy of the 


Hlarmonic Telegraph Deposition with the original, and such printed 


copy is a true copy of such original deposition. 
CHAS. H. SWAN, 


Special Braminer. 


Boston, Aug, 24, 1885. 
Complainants’ counsel requests the examiner to note that on Tues- 
day, May 26, 1885, during the examination of Charles R. Cross, a 
recess was taken to enable Mr. Cross to attend to his regular duties at 
the Massachusetts Institute of Technology, and that Cross-Int. 143 
was the first question asked the witness on taking up the examination 
afler such recess, 
And it is so noted. 
Altest: 
CHAS. H. SWAN, 


Special Kraminer. 
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From Scientific American, Supplement, for June 8, 1878. 
[READ BEFORE THE ROYAL Society, LONDON, May 9, 1878.] 


ON THE ACTION OF SONOROUS VIBRATIONS IN VARYING 
THE FORCE OF AN ELECTRIC CURRENT. 


BY PROF. D. E. HUGHES 


COMMUNICATED BY ProF. HUXLEY, F. R. S., ETc. RECEIVED May 8, 1878. 


The introduction of the telephone has tended to develop our 
knowledge of acoustics with great rapidity. It offers to us an 
instrument of great delicacy for further research into the myste- 
ries of acoustic phenomena. It detects the presence of currents of 
electricity that have hitherto only been suspected, and it shows 


rariations in the strengths of currents which no other instrument 


has ever indicated. 

It has led me to investigate the effect of sonorous vibrations upon 
the electrical behavior of matter. Willoughby Smith has shown 
that the resistance of selenium is affected by light, and Bornstein 
has led us to believe that many other bodies are similarly affected. 
We know also that the resistance of all bodies is materially influ- 
enced by beat. Sir William Thomson and others have shown that 
the resistance to the passage of currents offered by wires is affected 
by their being placed under strains, and, inasmuch as the convey- 
ance of sonorous vibrations induces rapid variations in the strains at 
different points of a wire, I believed that the wire would vary in its 
resistance when it was used to convey sound. To investigate this, 
I made a rough-and-ready telephone, with a small bar magnet four 
inches long, half the coil of an ordinary electro-magnet, and a 
square piece of ferrotype iron, three inches square, clamped rigidly 
in front of one pole of the magnet, between two pieces of board. 
When using the pendulum beats of a small French clock, or the 
voice, as a source of sound, I found this arrangement supplied me 
with an extremely delicate phonoscope, or sound detector. 

All the experiments detailed in this paper were made with the 
simplest possible means, and no apparatus of any kind, constructed 
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by a scientific instrument maker, was employed. The battery was 
a simple Daniells cell, of Minotto’s form, made by using three 
common tumblers, a spiral piece of copper wire being placed at the 
bottom of each glass and covered with sulphate of copper, and the 
glass being then filled with well-moistened clay and water. A piece 
of zinc, as the positive element, was placed upon the clay. Insu- 
lated wires were attached to each plate, and three of these cells were 
joined in series. All experiments were made on a closed circuit, 
the telephone being used as a phonoscope to detect variations in the 
current, and the consequent reproduction of sound. The apparatus 
or materials experimented upon were used in the same way as the 
transmitter of the speaking telephone of Bell. The attached sketch, 
Fig. 1, will make this clear. B is the battery, S the source of sound 
or material examined, T the telephone or phonoscope. 

I introduced into the circuit at S a strained conductor — a stretched 

wire—listening attentively with 

the telephone to detect any 

change that might occur when 

the wire was spoken to, or set 

into transverse vibrations by being plucked aside. Gradually, till 

the wire broke, the strain was varied, but no effect whatever was 

remurked except at the moment when the wire broke. The effect 

was but momentary, but invariably, at the moment of breaking, a 

peculiar “rush” or sound was heard. I then sought to imitate the 

condition of the wire at the moment of rupture, by replacing the 

broken ends, and pressing them together with a constant and vary- 

ing force by the application of weights. It was found that if the 

broken ends rested upon one another with a slight pressure, of not 

more than one ounce to the square inch on the joints, sounds were 
distinctly reproduced, although the effects were very imperfect. 

It was soon found that it was not at all necessary to join two 
wires endwise together to reproduce sound, but that any portion of 
an electric conductor would do so even when fastened to a board or 
to a table, and no matter how complicated the structure upon this 
board, or the materials used as a conductor, provided one or more 
portions of the electrical conductor were separated, and only brought 
into contact by a slight but constant pressure. Thus, if the ends of 


the wire, terminating in two common nails laid side by side, and 
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separated from each other by a slight space, were electrically con- 
nected by laying a similar nail between them, sound could be repro- 
duced. The effect was improved by building up the nails log-hut 
fashion, into a square configuration, using ten or twenty nails. A 
piece of steel watch chain acted well. Up to this point the sound 
‘or grosser vibrations were alone produced ; the finer inflections were 
missing, or in other words the éémbre of the voice was wanting ; 
but in the following experiments the ¢2mbre became more and more 
perfect, until it reached a perfection leaving nothing to be desired. 
I found that a metallic powder, such as the white powder —a mix- 
ture of zine and tin — sold in commerce as “white bronze,” and fine 


metallic filings, introduced at the points of contact, greatly added to 


the perfection of the result. 

At this point, articulate speech became clearly and distinctly repro- 
duced, together with its ¢¢mbre; and I found that all that now re- 
mained was to discover the best material and form, to give to this 
arrangement its maximum effect. Although I tried all forms of 


pressure and modes of contact —a lever, a spring, pressure in a 


glass tube sealed up while under the influence of strain — so as to 
maintain the pressure constant, all gave similar and _ invariable 
results, but the results varied with the materials used. All metals, 
however, could be made to produce identical results, provided the 
division of the metal was small enough, and that the material used 
does not oxidize by contact with the air filtering through the mass. 
Thus platinum and mercury are very excellent and unvarying in their 
results, while lead soon becomes of such high resistance, through 
oxidation upon the surface, as to be of little or no use. 

A mass of bright round shot is peculiarly sensitive to sound while 
clean, but as the shot soon become coated with oxide, this sensitive- 
ness ceases. Carbon again, from its surface being entirely free from 
oxidation, is excellent; but the best results I have been able to 
obtain at present have been from mercury in a finely divided state. 
I took a comparatively porous non-conductor, such as the willow 
charcoal used by artists for sketching, heating it gradually toa white 
heat, and then suddenly plunging it in mercury. The vacua in the 
pores, caused by the sudden cooling, became filled with innumerable 
minute globules of mercury, thus, as it were, holding the mercury 
in a fine state of division. I have also tried carbon, treated ina 
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similar manner, with and without platinum deposited upon it from 
the chloride of platinum. I have also found similar effects from the 
willow charcoal heated in an iron vessel to a white heat, and contain- 
ing a free portion of tin, zinc, or other easily vaporized metal. 
Under such conditions the willow carbon will be found to be metal- 
lized, having the metal distributed throughout its pores in a fine state — 
of division. Iron also seems to enter the pores, if heated to a white 
heat without being chemically combined with the carbon as in 
graphite, and indeed some of the best results have been obtained 
from willow charcoal, containing iron in a fine state of division. 

Pine charcoal, treated in this manner (although a non-conductor as 
a simple charcoal), has high conductive powers, due to the iron, and 
from the minute division of the iron in the pores is a most excel- 
lent material for the purpose. 

Any one of these preparations, confined in a glass tube or a box, and 
provided with wires for insertion in a cireuit, I call a “ transmitter.” 

Reis, in 1860, showed how, by the movement of a diaphragm, 
intermittent voltaic currents could be transmitted, agreeing in exact 
number with the sonorous waves impinging on the diaphragm, and 
thus reproducing music at a distance, by causing an electro-magnet 
to vibrate in unison with the diaphragm; and with an iron dia- 
phragm, Graham Bell showed how the vibrations of that diaphragm 
in front of a polarized electro-magnet could similarly induce mag- 
neto- currents, corresponding in number, amplitude, and form with 
the sonorous vibration, and thus reproduce all the delicacies of the 
human voice. Edison and others have produced variations in the 
strengths of a constant current, by causing the diaphragm to press 
directly upon some elastic conductor, such as carbon, spongy plati- 
num, etc., the varying pressure upon these materials varying the 
resistance of the circuit, and consequently, the strength of current 
flowing. Graham Bell and others have produced the same effect, by 


causing the vibrations of the diaphragm to vary the electro-motive 


force in the circuit. It will be seen, however, that in the experi- 
ments made by myself the diaphragm has been altogether discarded, 
resting as it does upon the changes produced by molecular action, 
and that the variations in the strengths of the currents flowing are 


SL7O 


HUGHES, MAY 9, 1878, MICROPHONE ARTICLE. 2.59 


produced simply and solely by the direct effect of the sonorous 
vibrations. 
I have found that any sound, however feeble, produces vibrations 
which can be taken up by the matter interposed in the electrical 
_cireuit. Sounds absolutely inaudible to the human ear affect the 
resistance of the conductors described above. In _ practice, the 
effect is so sensitive that a slight touch on the board by the finger 
nail, on which the transmitter is placed, or a mere touch with the 
soft part of a feather, would be distinctly heard at the receiving 
station. The movement of the softest camel hair brush on any 
part of the board is distinctly audible. If held in the hand several 
feet froma piano, the whole chords —the highest as well as the 
lowest — can be distinctly heard at a distance. If one person sings 
a song, the distant station, provided with a similar transmitter, can 
sing and speak at the same time, and the sounds will be received 
loud enough for the person singing to follow the second speech or 
song sent from the distant end. 
Acting on these facts, I have also devised an instrument suitable 


for magnifying weak sounds, which I call a microphone. The mi- 


crophone, in its present form, consists simply of a lozenge-shaped 
piece of gas carbon, one inch long, quarter inch wide at its centre, 
and one eighth of an inch in thickness. The lower pointed end 
rests as a pivot upon a small block of similar carbon ; the upper end, 
heing made round, plays free in a hole in a small carbon block, 
similar to that at the lower end. The lozenge stands vertically upon 
its lower support. The whole of the gas carbon is tempered in 
mercury, in the way previously described, though this is not abso- 
lutely necessary. The form of the lozenge-shaped carbon is not of 
importance, provided the weight of this upright contact piece is 
only just sufficient to make a feeble contact by its own weight. 
Carbon is used in preference to any other material, as its surface 
does not oxidize. A platinum surface in a finely divided state is 
equal, if not superior, to the mereurized carbon, but more difficult 
and costly to construct. I have also made very sensitive ones 
entirely of iron. 

The best form and materials for this instrument, however, have 


not yet been fully experimented on. Still, in its present shape, it is 
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capable of detecting very faint sounds made in its presence. If a 
pin, for instance, be laid upon or taken off a table, a distinct sound 
is emitted, or if a fly be confined under a table-glass, we can hear 
the fly walking, with a peculiar tramp of its own. The beating of 
a pulse, the tick of a watch, the tramp of a fly, can thus be heard at 
least a hundred miles distant from the source of sound. In fact, 
when further developed by study, we may fairly look for it to do for 
us, with regard to faint sounds, what the microscope does with mat- 
ter too small for human vision. 

It is quite evident that these effects are due to a difference of pres- 
sure at the different points of contact, and that they are dependent 
for the perfection of action upon the number of these points of con- 
tact. Moreover, they are not dependent upon any apparent differ- 
ence in the bodies in contact, but the same body, in a state of minute 
subdivision, is equally effective. Electrical resistance is a function 
of the mass of the conductor, but sonorous conduction is a function 
of the molecules of matter. How is it, therefore, that a sonorous 


wave can so affect the mass of a conductor as to influence its elec- 


trical resistance? If we assume a line of molecules, we know that a 


sonorous wave is accompanied by alternate compressions and rare- 
factions. If we isolate the part under compression from the part 
under dilatation, we vary the dimensions of the mass, and we alter its 
electrical resistance. In any homogeneous conductor of finite dimen- 
sions, the effect of the one will exactly compensate for the effect of 
the other, and we get no variation of current; but if we break up 
this homogeneous conductor into a series of minute subdivisions, 
without actually breaking their electrical continuity, we destroy this 
neutralizing influence, and we render evident the effect of sonorous 
vibrations in varying the dimensions of the mass of the conductor, 
and therefore in varying its electrical resistance, for we reduce the 
length of a portion of the conductor to a fraction of the length 
of a sonorous wave. Molecular action, alone, explains to me 
all the effects produced. Size or shape does not effect them. A 
piece of willow charcoal the size of a pin’s head is quite sufficient 
to produce articulate speech. I regard the action as follows: If 
we have two separate conductors, joined simply by contact, this con- 
tact offers a certain resistance. Now, we can vary or lessen the 


resistance by increasing the pressure, thus bringing more points in 
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contact, or closer proximity. Now, as I employ a constant pressure 
on the contact, which is exactly under the same influence of the 
vibrations as the points of contact, more points, or closer proximity, 
‘an only be obtained through the molecular swelling or movement of 
the contact points. 

If we assume a line of molecules at the point of contact of the 
minute masses of conducting matter in their neutral condition 


to be arranged thus They will appear thus under com- 
; OOOOO 7 P} 


pression, ©Q0Q000 and thus under dilatation, COCOO In the 
former case the electrical resistance would be /ess, and in the latter 
case more, than in the normal condition. Hence we should get 
variation in their electrical resistance. and thus sonorous waves 
could vary the strength of an electric current, and the variations 
of the electric current can be made to reproduce sonorous vibra- 
tions. These, however, would only produce the result in a certain 
line, say horizontal; but those perpendicular, while producing the 
same result, would be a half vibration behind, and thus if two 
contacts, the one horizontal and the other perpendicular, were on 
the same piece of charcoal, and the conducting line joined to both, 
we should have interference. The contrary takes place, as the more 
contacts we have, and the more varied their direction on the same, 
the louder and purer the sound becomes. Hence there is no inter- 
ference, and consequently the whole mass must swell and diminish 
equally in all directions at the same instant of time. 


The tube transmitter, which I exhibit this evening, consists of an 


=)? 
exterior glass tube two inches long and one quarter of an inch in 
diameter. Init are four separate pieces of willow charcoal, each 
one quarter of an inch long, and two terminals of the same material. 


The terminals are fastened in the tube, and connect exteriorly with 


the line and interiorly with the four loose pieces, thus : — 


l-4 Tea tecloTey F 
© Riga. 5 


Here A is made to press on B, C, D, E, and F, until the resist- 


ance offered to the electrical current is about one third that of the 


line upon which it is to be employed. It may be attached to a resonant 


hoard by the ends A or F. If the result was simply due to vibrations, 
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we should have A and B making greater contact at a different 
time from E and F, and consequent interference. If it was a simple 
shaking or moving of B, C, D, E, and F, it could produce no 
change, as if B pressed more strongly on C, it would be less on A, 
and also if the tube was attached by the centre we should have no 
effect; but if the effect is due to a swelling or enlargement of 
B, C, D, E, F, it would make no difference where it is attached to 
the resonant board, as is actually the case. Again, reduce the 
pressure of A upon B, ete., until they are not in contact, and no 
trace of current can be perceived by shaking the tube. The instant 
the sonorous vibrations pass in the tube there is electric contact to a 
remarkable degree, which could only have taken place by the mole- 
cules enlarging their sphere under the influence of the sonorous 
vibrations. 

It is impossible to say what can be the applications of the effects 
of the discovery which I have had the honor of bringing before the 
Royal Society, for the whole question has been studied with crude 
materials, and scarcely sufficient time has elapsed to enable me to 
consider its ultimate uses. Ido not desire to assert that there is 
anything in what I have brought forward that is superior to or equal 
to other transmitters used for telephony. It is as loud and far more 
sensitive than any I have yet heard, and it may be increased by mul- 
tiplication of transmitting contacts in quantity or intensity; the 
loudness is at present limited by the capability of the receiver. 
The materials at my disposal, and the arrangement of them, have 
not yet been sufficiently studied. I only wished to show that it is 
possible to transmit clear and intelligent articulate speech, and to 
render audible sounds which have hitherto been inaudible, by the 
mere operation of sonorous vibrations upon the conducting power of 
matter. My warmest thanks are due to Mr. W. H. Preece, electri- 
cian to the Post Office, for his appreciation of the importance of the 
facts [ have stated, and for his kind counsel and aid in the prepara- 
tion of this paper. 

I do not intend to take out a patent, as the facts I have mentioned 
helong more to the domain of discovery than invention. No doubt 
inventors will ere long improve onthe form and materials employed. 
I have already my reward in being allowed to submit my researches 


to the Royal Society. 
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From The London, Edinburgh, and Dublin Philosophical Magazine and Journal of 
Science, Vol. VI., Fifth Series, July, 1878, pp. 44-50. 


ON THE PHYSICAL ACTION OF THE MICHROPHONE * 


BY PROFESSOR HUGHES. 


In the paper read on the 9th of May, before the Royal Society, I 
wave a general outline of the discoveries I had made, the materials 
used, and the forms of microphone employed in demonstrating in- 
portant points. I have made a great number of microphones, each 
for some special purpose, varying in form, mechanical arrangement 
and materials. It would require too much time to describe even a 
few of them, and as I am anxious in this paper to confine myself to 
general considerations, [ will take it for granted that some of the 
forms of instrument and the results produced are already known. 

The problem which the microphone solves is this: To introduce 
into an electrical circuit an electrical resistance, which resistance 
shall vary in exact accord with sonorous vibrations so as to produce 
an undulatory current of electricity from a constant source, whose 
wave-length, height, and form shall be an exact representation of the 
sonorous waves. In the microphone we have an electric conducting 
material susceptible of being influenced by sonorous vibrations, and 
thus we have the first step of the problem. 

The second step is one of the highest importance. It is essential 
that the electrical current flowing be thrown into waves of dete:mi- 
nate form, by the sole action of the sonorous vibrations. I resolved 
this by the discovery that when an electric conducting matter in a 
divided state, either in the form of powder, filings, or surfaces, is 
put under a certain slight pressure, far less than that which would 
produce cohesion and more than would allow it to be separated by 
sonorous Vibrations, the following state of things occurs. The mole- 
cules at these surfaces being in a comparatively free state, although 
electrically joined, do of themselves so arrange their form, their num- 


ber in contact, or their pressure (by increased size or orbit of revo- 


* Communicated by the Physical Socicty, having been read June 8, 1878. 
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lution), that the increase and decrease of electrical resistance of the 
circuit is altered in a very remarkable manner, so much so as to be 
almost fabulous. 

The problem being solved, it is only necessary to observe certain 
general considerations to produce an endless variety of microphones, 
uch having a special range of resistance. 

The tramp of a fly or the ery of an insect requires little range, but 
erent sensitiveness ; and two surfaces, therefore, of chosen materials 
under a very slight pressure, such as the mere weight of a small su- 
perposed conductor, suffice; but it would be unsuitable for a man’s 
voice, as the vibrations would be too powerful, and would, in fact, 


go so far beyond the legitimate range, that interruptions of contact 


amounting to the well-known “make and break ” would be produced. 

A man’s voice requires four surfaces of pine charcoal, as is de- 
scribed in my paper to the Royal Society, six of willow charcoal, 
eight of boxwood, and ten of gas carbon. The effects, however, are 
far superior with the four of pine, than with either the ten of gas 
carbon or any other material, as yet used. It should be noted that 
pine wood is the best resonant material we possess ; and it preserves 
its structure and quality, when converted into the peculiar charcoal I 
have discovered and described. 

It is not only necessary to vary the number of surfaces and mate- 
rials, in accordance with the range and power of the vibrations, but 
these surfaces and materials must be put under more or less pressure, 
in accordance with the force of the sonorous vibrations. Thus for a 
man’s voice, the surfaces must be under a far greater pressure than 
for the movements of insects. Still, the range of useful effect 1s 
very great, as the boxes which I have specially arranged for a man’s 
voice are still sensitive to the tick of a watch. 

In all cases it should be so arranged that a perfect undulatory cur- 
rent is obtained from the sonorous vibrations of a certain range. 
Thus, when speaking to a microphone transmitter of human speech, 
a galvanometer should be placed in the circuit, and, while speaking, 
the needle should not be deflected, as the waves of + and — elec- 
tricity are equal, and are too rapid to disturb the needle, which ean 


only indicate a general weakening or strengthening of the current. 


If the pressure on the materials is not sufficient, we shall have a 
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constant succession of interruptions of contact, and the galvanometer 
needle will indicate the fact. If the pressure on the materials is 
gradually increased, the tones will be loud but wanting in distinct- 
ness, the galvanometer indicating interruptions ; as the pressure Is 
still increased, the tone becomes clearer, and the galvonometer will 
be stationary when a maximum of loudness and clearness is attained. 
If the pressure be further increased, the sounds become weaker, 
though very clear; and as the pressure is still further augmented, 


the sounds die out (as if the speaker were talking and walking away 


at the same time), until a point is arrived at where there is complete 


silence. 

When the microphone is fixed to a resonant board, the lower 
contact should be fixed to the board, so that the sonorous vibrations 
act directly on it. The upper contact, where the pressure is applied, 
should be as free as possible from the influence of the vibrations, 
except those directly transmitted to it by the surfaces underneath ; 
it (the upper surface) should have its inertia supplemented by that 
of a balanced weight. This inertia I find necessary, to keep the con- 
tact unbroken by powerful vibrations. No spring can supply the 
required inertia; but an adjustable spring may be used to ensure 
that the comparatively heavy lever shall duly press on the contacts 

The superposed surfaces in contact may be screwed down by an 
insulated screw passing through them all, thus doing away with the 
lever and spring; but this arrangement is far more difficult to ad- 
just, and the expansion by heat of the screw causes a varying 
pressure. It is exceedingly simple, however, easily made, and 
illustrates the theoretical conditions better than the balanced lever I 
have adopted in practice. 

In order to study the theoretical considerations, and that with the 
most simple form of microphone, freed from all surrounding mech- 
anisms, let us take a flat piece of charcoal two millimeters thick and 
one centimeter square, and after making electrical contact by means 
of a copper wire on the lower surface, glue that to a small resonant 
board, or better for the purpose of observation, to a block of wood 
ten centimeters square. Upon this superpose one or more similar 


blocks of charcoal, the upper surface in communication with a wire, 
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the lowermost surface resting flat, or as nearly so as possible, on the 
lower block. The required pressure 
is put on the upper block; and 
while in this state the two may be 
fastened together with glue at the 

BI - Ks 
A sides, or, better, by an insulated 
! J screw. The pressure can then be 


removed, as the screw or glue equally preserves the force. Let the 
lower piece be called A, and the upper B; when we subject this 
board to sonorous vibrations, we cannot imagine an undulatory 
movement of the actual wave-length in such a mass, that is a length 
comparable with the real wave-length of the sonorous wave, which 
may be several feet. Nor can we imagine a wave of any length, 
without admitting that the force must be transmitted from molecule 
to molecule throughout the entire length ; thus any portion of a wave, 
of which this block represents a fraction, must be in molecular 
activity. | 

The lower portion of the charcoal A, being part of the block itself, 
has this molecular action throughout, transmitting it also to the 
upper block. How is it that the molecular action at the surfaces of 
A and B should so vary the conductivity or electrical resistance as 
to throw it into waves in the exact form of the sonorous vibrations ? 
It cannot be because it throws up the upper portion, making an 
intermittent current, because the upper portion is fastened to the 
lower, and the galvanometer does not indicate any interruption of 
current whatever. It cannot be because the molecules arrange them- 
selves in stratified lines, becoming more or less conductive, as then 
surfaces would not be required; that is, we should not require dis- 
continuity between the blocks A and B; nor would the upper sur- 
face be thrown up if the pressure be removed, as sand is on a 
vibrating glass. The throwing up of this upper piece B, when 
pressure is removed, proves that a blow, pressure, or upheaval of 
the lower portion takes place; that this takes place there cannot be 
any doubt, as the surface, considered alone (having no depth), could 
not bodily quit its mass. In facet, there must have been a movement 
to a certain depth; and I am inclined to believe, from numerous 


experiments, that the whole block increases and diminishes in size at 
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all points, in the centre as well as the surface, exactly in accordance 
with the form of the sonorous wave. Confining our attention, how- 
ever, to points on A and B, how can this increased molecular size or 
form produce a change in the electrical waves? This may happen in 
two ways: first, by increased pressure on the upper surface, due to its 
enlargement ; or, second, the molecules themselves, finding a certain 
resistance opposed to their upward movement, spread themselves, 
making innumerable fresh points of contact. Thus an undulatory 
current would appear to be produced by infinite change in the num- 
ber of fresh contacts. I am inclined to believe that both actions 
occur, but the latter seems to me the true explanation, for if the 
first were alone true, we should have a far greater effect from metal 
powder, carbon, or some elastic conductor, such as metallized silk, 
than from gold, or other hard, unoxidizable matter; but, as the 
best results as regards the human voice were obtained from two sur- 
faces of solid gold, I am inclined to view with more favor the 
idea that an infinite variety of fresh contacts brought into play by the 
molecular pressure, affords the true explanation. It has the advan- 
tage of being supported by the numerous forms of microphone I have 
constructed, in all of which I can fully trace the effect. 

I have been very much struck by the great mechanical force 
exerted by this uprising of the molecules under sonorous vibrations. 
With vibrations from a musical box two feet in length, I found that 
one ounce of lead was not sufficient on a surface of contact one cen- 
timeter square to maintain constant contact; and it was only by 
removing the musical box to a distance of several feet, that I was 
enabled to preserve continuity of current with a moderate pressure, 
I have spoken to forty microphones at once, and they all seemed to 
respond with equal force. Of course there must be a loss of energy 
in the conversion of molecular vibrations into electrical waves; but 
it is so small that I have never been able to measure it with the 
simple appliances at my disposal. I have examined every portion 
of my room, — wood, stone, metal, in fact, all parts, —and even a 
piece of india-rubber; all were in molecular movement whenever I 
spoke. As yet | have found no such insulator for sound as gutta- 


percha is for electricity. Caoutchouc seems to be the best; but I 
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have never been able, by the use of any amount at my disposal, to 
prevent the microphone reporting all it heard. 

The question of insulation has now become one of necessity, as 
the microphone has opened to us a world of sounds, of the existence 
of which we were unaware. If we can insulate the instrument so as 
to direct its powers on any single object, as at present I am able to 
do on a moving fly, it will be possible to investigate that object 
undisturbed by the pandemonium of sounds which at present the 
microphone reveals where we thought complete silence prevailed. 

I have recently made the following curious observation. <A 
microphone on a resonant board is placed in a battery-circuit, 
together with two telephones. When one of these is placed on the 
resonant board, a continuous sound will emanate from the other. 
The sound is started by the vibration which is imparted to the 
board when the telephone is placed on it; this impulse, passing 
through the microphone, sets both telephone-disks in motion; and 
the instrument on the board, reacting through the microphone, 
causes a continuous sound to be produced, which is permanent so 
long as the independent current of electricity is maintained through 
the microphone. It follows that the question of providing a relay 
for the human voice in telephony is thus solved. 

The transmission of sound through the microphone is perfectly 
duplex; for if two correspondents use microphones as transmitters 
and telephones as receivers, each can hear the other, but his own 
speech is inaudible; and if each sing a different note, no chord is 
heard. The experiments on the deaf have proved that they can be 
made to hear the tick of a watch, but not, as yet, human speech 
distinctly ; and my results in this direction point to the conclusion 
that we only hear ourselves speak through the bones and not through 
the eurs. 

However simple the microphone may appear at first glance, it 
has taken me many months of unremitting labor and study, to bring 
to its present state through the numerous forms each suitable for a 
special object. The field of usefulness for it widens every day. Sir 
Henry Thompson has succeeded in applying it to surgical operations 
of great delicacy, and by its means splinters, bullets, in fact all 
foreign matter, can be at once detected. Dr. Richardson and myself 
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have been experimenting in lung and heart diseases; and although 
the application by Sir. H. Thompson is more successful, I do not 
doubt that we shall ultimately succeed. There is also hope that 
deafness may be relieved. For telephony articulation has become 
perfect, and the loudness increased. Duplex and multiplex teleg- 
raphy will profit by its use, and there is hardly a science where 
acoustics has any direct or indirect relation which will not be bene- 
fited. And I feel happy in being able to present this paper on the 
results obtained by a purely physical action to such an appropriate 
and appreciative body as the Physical Society. 

In conclusion, allow me to state that throughout the whole of 
my investigations I have used Prof. Bell’s wonderfully sensitive tele- 
phone instrument as a receiver, and that it is owing to the discovery 
of so admirable an appliance that I have been enabled to commence 


and follow up my researches. 
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DEPOSITION OF CHARLES R, CROSS. 
Boston, June 18, 1879. 


Direct Hxamination by J. J. Storrow, Esq., of Counsel for 
Defendants. 


Int. 1. Please state your name, age, residence and occupation. 

Ans. Charles Robert Cross; thirty-one years; Boston, Mass. ; 
Thayer Professor of Physics in the Massachusetts Institute of Tech- 
nology. 

Int. 2. Have you, before 1874, ever used any apparatus for send- 
ing audible melodies or musical tones produced by currents of elec- 
tricity sent from the transmitting station? If so, describe such 
apparatus as you have used, and what use you or others have made 
of it, within your knowledge, before 1874, and when and where 
such use took place. 

Ans. Previous to 1874, I occasionally used the receiver of the 
Reiss telephone, with a tuning fork as a transmitter, arranging the 
apparatus in the ordinary manner. In February, 1872, I exhibited 
another form of apparatus, designed to accomplish the same end, at 
a lecture given before the pupils of the New England Conservatory 
of Music. The apparatus made use of the principle previously 
employed by Prof. E. C. Pickering, then of the Institute of Tech- 
nology, in an experiment privately performed. In the apparatus as 
exhibited by me, a horse shoe electro-magnet was placed upon a 
wooden box so that its poles were close to the exterior of a large tin 
box, which is here present, but not quite touching it. The magnet 
was placed in an electric circuit with a battery of six small Grove 
cells, a tuning fork being also placed in the circuit, so arranged that, 
on vibrating the fork, the current was made and broken a great 
number of times a second. The sound of the tuning-fork was repro- 
duced by this receiver, and the sound from the receiver was perfectly 
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audible throughout my lecture room. In the last part of December, 
1873, and the first week in Januar y, 1874, a number of other experi- 
ments were tried, and a second exhibition of the instrument was 
made on Jan. 7, 1874, at a lecture in one of the Lowell free courses, 
at the Institute of Technology. In the latter experiments, several 
forks were tried separately, and the receiver reproduced the charac- 
teristic pitch of each. But one fork was, however, used publicly in 
the lecture. At certain times during the experiments, the magnet 
touched the box, in which case the sound persisted, but was Jess 
loud. 

Int. 3. Does that apparatus exist now in the same condition as 
when you used it, and if so, where does it belong, and is it here 
present ? 

Ans. The separate portions of the apparatus still exist, belong- 
ing to the Institute of Technology. The different portions of the 
receiving instrument are those which are here at present. Two bind- 
ing screws have been added to the magnet since the date when the 
experiment was performed. | 

Int. 4. Was this magnet and the wooden box on which it rested 
and the large tin box made for the purpose of this exhibition, or 
where did you get them ? 

Ans. None of the portions of the apparatus in question were 
made for the exhibition. The electro-magnet was one which had 
been for some years in the possession of the Institute. The large 
tin box was one in which some apparatus had been imported a year 
or more previous to the date of the experiments. The wooden box 
which was used, was one which was convenient for use as a stand 
upon which to place the electro-magnet. I cannot say that the 
wooden box present to-day is the identical one then used. 

Int. 5. What led to the preparation of this apparatus, and for 
what purpose was it prepared ? 

Ans. I took up the subject chiefly to be able to show in my lec- 
tures an instrument which would give louder sounds than the Reiss 
receiver would produce with the transmitter which I used. 

Int. 6. You say that this apparatus was suggested by a previous 
experiment of Professor Picke ‘ring ; state what you know of that ex- 
periment before you made this apparatus. 

Ans. ‘The experiment was performed as early as 1870. I was 
not present at the time, but the experiment was described to me on 
the following day. The receiver was a tin plate or box, which I 
saw afterwards myself. I cannot say positively whether it was a 
plate or a box which I saw, or whether there was or was not an 
armature attached. The transmitter, as I was informed at that time, 
was a sonometer to the wire of which a small wire acting as a cir- 
cuit breaker was attached, and the whole so connected with the bat- 
tery that on causing the wire of the sonometer to vibrate, the circuit 
was made and broken with great frequency. The effect of this was 
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‘ to produce a loud noise at the instrument used as a receiver, while 
the sonometer wire was vibrating. The description was given to me 
by Mr. Waldo Ross of this city, who was present at the experiment, 
and I think also by Professor Pickering. The box used in my later 
experiments was not the one made use of in the earlier experiments 
of Professor Pickering. 

Int. 7. When this experiment of Professor Pickering was de- 
scribed to you at the time you have stated, were you informed in 
What position the tin box or plate was placed with reference to the 
poles of the magnet, and if so, what were you informed on the 
subject ? 

Ans. <All that I distinetly recollect is that the magnet was so 
placed that its poles were very near to the metal of the plate or box. 

Int. 8. Have you recently, with the receiving apparatus which 
you constructed in 1872, and which is here present, tried to trans- 
mit and reproduce audibly articulate speech or the sound of musical 
instruments transmitted by means of electricity from a distant 
station? And if so, describe what you have done in that respect, 
and with what results ? 

Ans. On the tenth of June, 1879, I tried a number of experi- 
ments with this receiver, which was set up in a manner similar to its 
arrangement in the exhibition already mentioned, it being in_ the 
office of Mr. J. J. Storrow, Union Building, State Street, Boston. 
It, together with a Blake transmitter, was connected in the primary 
circuit of a battery, the transmitter being placed in room 42, in Union 
Building, and connected with the receiver by wires stretching 
across the open court separating these two rooms, and about one 
hundred feet in length. A second circuit containing two ordinary 
hand telephones was stretched between the two rooms, so that any 
messages sent by the apparatus which Iam describing could easily 
be verified. | 

The magnet in these experiments was placed near to the outside 
of one end of the tin box, which rested upon its side, and when faint 
sounds were transmitted, the head was placed inside the box, with 
the ear opposite the poles of the magnet, in order to detect these 
sounds. I first asked Mr. Watson, who was assisting me, to play a 
small mouth harmonica before the mouthpiece of the Blake trans- 
mitter. I was expecting to hear the sound given by that instru- 
ment, and so was somewhat surprised to hear loud and clear notes 
resembling those of a music box = On inquiring of Mr. Watson 
what instrument he had been using, I was informed that he had 
been transmitting the sound produced by a child’s music box, which 
he happened to have there. Afterwards the mouth harmonica was 
substituted, and its characteristic notes clearly perceived. In both 
of these cases, the characteristic pitch and quality of the tones in the 
musical instruments used could be heard at the distance of eighteen 
inches or more from the receiver. Mr. Watson was then asked to 
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speak into the transmitter, and while the ear was still at a distance 
of about fifteen inches from the receiver, a sound was heard, which 
was recognized as articulation, although the words could not be dis- 
tinguished at that distance. I then placed my ear close to that por- 
tion of the box which was opposite the poles of the magnet, and 
asked Mr. Watson to speak into the transmitter. I then without 
difficulty was able to hear a number of sentences, which were 
entirely unexpected to me. 

Int. 9. Please state whether on this occasion you also tried to 
transmit articulate speech, using as a receiver a common hand Bell 
telephone connected upon the circuit with the mouthpiece and 
ordinary diaphragm removed, and the instrument held against one 
end of the tin box, so that the box should take the place of the 
diaphragm ; and if so, with what result. 

Ans. I did. With it we succeeded in transmitting articulate 
speech from one station to the other with very great ease. 

Int. 10. Will the Institute of Technology give or sell the defend- 
ants the receiving apparatus you constructed, to be filed as an exhibit 
in this case; and if not, will you please produce duplicates of sad 
tin box and horse shoe electro-magnet, and a wooden box like the 
one used in your experiment ? 

Ans. These early experiments have so much interest attached to 
them that it seems desirable to retain the original apparatus in the 
possession of the Department of Physics. I will produce duplicates. 

| Defendants offer in evidence duplicates of the tin box, horse shoe 
electro-magnet and wooden box, marked “ Defendants’ Exhibits 1, 2 
and 3 Cross Metallic Diaphragm Magnet Receiver, W. P. Preble, 
Jr., Hxaminer.” | 

Int. 11. Do you expect immediately to go away ; if so, how soon, 
and for how long? 

Ans. I expect to leave for Europe on Saturday next, to be gone 
until the latter part of September. 

| Adjourned to June 19. } 

Boston, June 19, 1879. 


Int. 12. Have you any way of fixing the dates given in your 
second answer other than by memory; if so, state what it is. 

Ans. The date of the earliest exhibition, February, 1872, is in- 
dicated upon my notes used at the lecture given at that time. That 
the second public exhibition was given at the date assigned, I know 
from the fact that it was given in the first of a course of lectures on 
sound ; a reference to the advertisements of that course gave me the 
date which I assigned, Jan. 7, 1874. 

Int. 13. Please to produce, as part of your answer, a diagram 
illustrating the mode in which you connected up the tuning fork and 
the Cross Metallic Diaphragm Magnet Receiver in the exhibitions at 
the Institute of Technology, referred to in your deposition. 


Ans. I produce it. 
(iv) 
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EXHIBIT 4. 


A. Battery. C. Electro-magnet. 
B. Tuning-fork circuit-breaker. D. Tin box. 
E. Mercury cup. 


Int. 14. Please also produce, as a part of your answer, a diagram 
of the manner in which you connected up the said receiver with the 
Blake transmitter, in the experiments in which you transmitted artic- 

‘ulate speech and musical tones on June 10, 1879, to which you have 
testified in this deposition. 

Ans. I produce it. 


B 

| 

| | a ae met 
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A. Battery. C. Magnet. 
B. Blake Transmitter in main circuit. D. Tin box. 


(Signed) CHAS. R. CROSS. 
(Signed) | 
Attest: W. P. Preste, Jr., Hxaminer. 


I hereby certify that I have compared the printed copy of the 


PEG < -. 


Harmonic Telegraph desposition with the original, and such printed 
copy ws a true copy of such original desposition. 
: CHAS. H. SWAN, 
Special Examiner. 
(v) 
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UNITED STATES CIRCUIT COURT. 


DISTRICT OF NEW JERSEY. 


AMERICAN Bett TELEPHONE _— 

Vs. 

Tue Overtanp Teternone Company In Equity. 
oF NEw JERSEY, ) 


ET AL. 


UNITED STATES CIRCUIT COURT. 
EASTERN DISTRICT OF PENNSYLVANIA. 


AMERICAN BELL TELEPHONE COMPANY, 
ET AL. 
Ric we In Equity. 
PENN OVERLAND TELEPHONE AND TELE- 
GRAPH CoMPANY, 
ET AL. 


' Testimony on the part of the defendants in the 
above stated cases in reply to complainant's proofs 
in reply taken before me by consent on this fifteenth 
day of October, 1885, at Temple Court, New York 
City. 

Gl 


EVIDENCE FOR DEFENDANTS. 


Present: 

Messrs. E. N. DickrERsSON AND 
J. J. Srorrow, Eses. 

tor Complainants, 
A. Q. KrEAsBEY, Esq., 

tor Defendants. 

C. ON. Wittrams, 

Special Feraminer. 

John R. Paddock, recalled, having been previously sworn, 
testifies as follows: 
Keramined hy Mr. Neashi i 

Int. 1. Have you read the testimony of Prof. Charles 
R. Cross given in the Dolbear case relating to the Reiss 
instruments, and to the publications pertaining thereto / 

Ans. | have. 

Int. 2. Referring now to page 273, Int. 16, of that testi- 
mony—will vou state what was the weight of the “ hopping 
electrode” in the Reis instruments which was found by 
vou to be best adapted to transmit articulate speech, 
and also what relation the anvil electrode of modern trans- 
mitters bears to this hopping electrode of Reis? 

Ans. In the experiments with the Reis transmitters I 
obtained the best results as regards articulate speech when 
the so-called * hopping electrode” weighed 20 grains or 
less, in one case 16 grains, and in another case 13 grains. 
When carbon was substituted for the other platinum elec- 
trode I found that a much heavier hopping electrode could 
be used to obtain the same result, but with both of platinum 
as in the original Reis transmitters, the above weights 
were found to be the best adapted to transmit either musical] 
sounds or articulate speech. 

As regards the weight of the anvil piece in modern 
transmitters, it is of no value as a standard when applied to 
the Reis transmitters, for in all modern transmitters carbon 
is used which admits of greater pressure and the manner of 
suspension being vertical or nearly so, only a fraction of 
the total weight rests upon the diaphragm. 

Int. 3. From page 277—interrogatory 24 of this testi- 
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mony, | read as follows: * Assuming that the Reis trans- 
mitter, as a structure, is to-day capable of producing to 
some extent electrical undulations similar in form to the 
sound waves, in the hands of those who have learned what 
was taught by Mr. Bell's patent, and by the subsequent. in- 
vention of the articulating microphone transmitter, &e.” 
In regard to this assumption, will vou state from your 
practical work with those instruments, what knowledge is 
necessary to enable the operator to obtain articulate speech 
by or through them ¢ 

Ans. Judging from what I have seen and know of the 
actual operation of the Reis instruments, I am = of the 
opinion that they are to-day capable of transmitting speech 
not because “we have been taught by Mr. Bell and = subse- 
quent invention how to use them.” but because the mode 
of operation by which they now operate is inherent in 
them, and all the knowledge necessary, is that of a skilled 
workman familiar with electrical apparatus, and the laws of 
electricity, who being given these instruments and told to 
make them transmit speech—works at them until he does 
it, without regard to the theories of their mode of opera- 
tion. 

Int. 4. Referring now to page 27s, I read as follows: 
Int. 26. * Do you find in any of the publications made by 
Reis himself, anything which shows that he understood 
that difference in *form” between vibrations which gives 
to each sound its quality as you have explained in your 
first affidavit? Ans. I do not find in any of Reis’ papers 
any statement showing that he understood the nature of 
musical quality. He apparently had only the indefinite 
ideas which were popularly current when he wrote.” Do 
you find anything in the publications referring to Reis 
which would show that he did understand the nature of 
musical quality, and if so, what and where is it stated / 


Ans. Philip Reis, in his lecture before the Physical 
Society, at Frankfort A. M., 1860-1, shows an intimate 
knowledge of Helmholtz’s theories at that time, he there 
explains in detail the composition of musical tones and 
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chords, and he does not fail to recognize the overtones of 
musical tones which constitute an important feature in ar- 
ticulate sounds, and he shows them to enter into the com- 
position of vowel sounds ; according to the experiments of 
Willis & Helmholtz; he says his instruments transmit these 
same vowel sounds an a faint and impertect manner as yet. 
The Reis-Legat article says the same thing. Quality is 
understood to be that peculiarity in sounds by which we 
distinguish one kind of musical instrument from another, 
or one person’s voice from another person’s voice; it is often 
called “ timbre,” or (Klang-farbe) sound-color. In this con- 
nection I find in the Deutsche Industrie Zeitung, 1863 
(defendauts’ exhibits, Molecular case, pp. 83), the follow- 
ing: “A friendly communication was sent us some time 
ago by Mr. J. F. Quilling, of Frankfort A. M., according 
to which the capacity of the apparatus to transmit tones to 
a considerable distance clearly, and with their characteristic 
timbre (Klang-farbe), is fully established. They succeeded 
so well with the tones that were sung, that not only were 
the melodies of songs reproduced distinctly and perfectly 
at a tolerably remote station, but known voices could be 
recognized. 

“ All present capable of judging, Mr. Q. adds, who 
availed themselves of the opportunity of witnessing the ex- 


periment, agreed that the possibility is before us of making 


one’s self understood verbally at any distance in the way “a 
shown by Mr. Reis.” Also in the Annual Iteport of the ; 


Physical Society of Frankfort on the Main, 1860-1 (de- 
fendant’s exhibits, Molecular case, pp. 72), I find as fol- 
lows: 

“It is not possible thus far to reproduce spoken tones 
(tonsprache des menschen) with a distinctness satisfactory 
to all. The consonants are, for the most part, distinetly re- 
produced ; the vowels not in the same degree.” The author 
attempts to explain this imperfect reproduction of the : 
vowels by saying that the apparatus reproduces the vibrations 
to a certain extent indeed, with proportionate, but also re- 
duced strength, and the ear can no longer satisfactorily dis- 
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cern the relation of the proportionately great vibrations 
which determine the pitch (tonhohe) to the small vibrations 
on Which vocal quality (vocal farbe) depends. 

Int. 5. In this testimony, on page 2ST, certain instru- 
ments are put in evidence marked * Defendants’ exhibits, 
Reis Transmitter, first form: W. A. ©C., examiner.” and 
Witness Is asked tocompare them with that first form de- 
scribed in the Reis lecture of IS61 : have you read this 
part of the testimony / 

Ans. I have. 

Int. 6. And did your experiments with the Reiss Frank- 
fort instruments, concerning which you testified on the 19th 
of last September, confirm the opinion here stated as to the 
manner in which those original instruments were supposed 
to have been made to operate / 

Ans. They didnot ; and I would say that after having seen 
and used those instruments [am of the opinion that the re- 
sults as given in that lecture, such as * Melodies transmitted, 
complete chords ot three tones, Consonants reproduced for 
the most part pretty distinctly, but vowels as vet not in an 
equal degree” could not have been obtained if the * thin 
strip.” called the hammer-like wire, had been rigidly fixed 
sous to have had no tendency to follow the membrane when 
it retreated; when thus rigidly fixed by us in our expert- 
ments no musical toves could be transmitted. By loosening 
the binding screw SO as TO vive this pus thin strip” Lhiaore free- 
dom of movement, melodies were transmitted by us, and 
also speech, 

Int. 7. Do you find anything in the description of those 
Instruments which would indicate that the * thin strip” re- 
ferred to was intended to have this freedom of movement ¢ 

Ans. The description says that ‘at the first condensation 
the hammer-like wire (7) is pushed back, and that at the 
rarefaction it cannot follow the retreating membrane :? In 
order to be pushed back ly the shielht force ot ati alr vibra- 
tion generated by a musical instrument, or by the voice in 
“singing, not very loud,” this hammer-like wire niust have 
been supported in a very light and elastic manner; even 


G2 


= 


LLL S| oo 


DEFENDANTS. 


EVIDENCE FOR 


when so supported it cannot follow the retreating membrane 
quickly enough, and lags behind, and the description states 
the current is broken. 

Int. 8. In your answer to interrogatory 6, you stated that 
in your experiments you loosened the binding-screw, so as 
to give more freedom of motion to the hammer piece; did 
you in those experiments put that hammer piece under ten- 
sion, so as to compel it to follow the retreating membrane 
without parting from it ‘ 

Ans. [used no means to put the hammer piece under such 
tension. In the instrument used by us this hammer piece 
had been curved or bent where the binding post passed 
through it, and when this post was screwed down the con- 
tacts were pressed together ; by loosening the post freedom 
of motion was restored tothe hammer piece and it would 


operate. 


Defendants’ counsel offers in evidence an article 
from the Screntific American of April ISth, S85, 
from Lua Lumiere Klectrique, by De Locht Labye, 
marked defendants’ exhibit De Locht Labye arti- 


cle. 


Also an article from the London Klectrical LPe- 
mew of October 5d, 1885, p. 290, being an article by 
J. Monro,in La Lumiere Klectrique, entitled Some 
Thought About the Telephone,” marked defendants’ 
exhibit Monro article. 


Complainant's counsel object to the articles as in- 
competent on their iace, and especially object to the 
article by De Locht Labye, upon the ground that he 
is an interested party, anc interested as defendant in 
asuit pending in France, under the French Bell 
Patent. 


The defendants’ counsel replies to the objection, 
that the articles in question are put in in reply to 


~ 
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articles from the Scientific American and the Tele- 
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graphic Journal and Electrical Review, and the 
Lecture of Mr. William IT. Priece, put in by the 
complainants, and that if the complainants’ regard 
such articles as incompetent evidence and will with- 
draw the three articles alluded to, the defendants 


will also withdraw these two which are in reply. 


The complainant’s counsel reply that the articles 
put in by them were the first articles published and 
accessible in scientific literature, which introduced 
the speaking microphone to the world, and are put in 
to show the historical origin of that instrument, and 
the purposes and views of those who so introduced 


them to public notice in printed publications. 
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Defendant’s Exhibit, De Locht-Labye Article. 
DE LOCHT-LABYE’S HAMMER ‘TELEPHONE. 
WHILE speech is reproduced in the Bell telephone by the 
inflections of a very thin disk of iron or steel, in my apparatus: 
it is a block of wood, a piece of hard rubber, or even cork, 
that emits the sounds. ‘These substances are inflexible by 
reason of their thickness. This observation suffices to show 
that the operation of my telephone essentially differs from 
that of Bell’s. The American inventor has even asserted that 
it is impossible to transmit speech by such means. ‘The ham- 
mer telephone substituted for the Bell in telephone stations in 
no wise cedes to the latter as regards force and the clearness 
of the words transmitted. 

[ reproduce this apparatus herewith in plan and section in 
Figs. 1 and 2. 

A horseshoe magnet, CC, carries at its poles two small soft 
iron cores, in which are enchased two bobbins, DD, of insu- 
lated copper wire. <A single bobbin is sufficient, however. 
‘The magnet is affixed in an invariable manner to the wooden 
support, AA, that serves as a frame for the entire apparatus. 
Opposite the poles, NS, in contact with one of them, and at a 
very short distance from the other (which carries the bobbin), 
there is an armature, # 7s, formed of a small, thick, inflexible 
soft iron or magnetized steel bar. This armature is connected 
with a stiff lever, 7g, that oscillates freely around a fixed axis, 


go, arranged upon a small brass support, pp. As may be. 


seen, the lever armature has the arrangement of the rigid and 
inflexible beam of a balance, and in noe wise partakes of the 
nature of a thin and flexible disk. It is connected with the 
support only through its fixed axis, and is attached to no 
membrane, disk, or piece whatever. The lever terminates at 
the end opposite the armature in a small hammer, H, of met- 
al or other material, fixed to the extremity of a regulating 
screw, V. 

[n its normal position, this hammer bears against a thick, 
rigid, inflexible piece, M (of wood, glass, metal, slate, or any 
other material), which, for elegance and convenience, has 
heen made cylindrical. Upon this piece is superposed the 
mouth-piece, KPPK. 
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The position of the lever armature is determined by the 
magnetic attraction of the poles of the magnet. ‘To this 
force is opposed the reaction of the fixed obstacle upon which 
the hammer rests. 

By the aid of the screw, V, which carries the hammer, the 
distance between one of the ends of the armature and the 
pole of the magnet that carries the bobbin can be easily regu- 
lated so as to obtain a maximum performance. 

In one of the apparatus that [ experimented with, the rigid 
disk against which the hammer bore was a block of fir-wood, 
with an wnplaned under surface. ‘This block was 7‘) inch 
thick. It would not occur to any one to assert that such a 
piece could bend under the action of sonorous waves. 

The hammer telephone may be employed in the double 
capacity of transmitter and receiver or reproducer of speech. 
It was by giving it this double capacity that. in a recent 
experiment performed along with the engineers of the Bel- 
gian adiministration of telegraphs, conversation was trans- 
mitted, without the assistance of any pile transmitter, between 
Anvers and Brussels, through a Jine resistance representing 
79 miles of telegraph wire. 

The operation of my apparatus as a transmitter leads to a 
remarkable conclusion as regards that of microphone trans- 
mitters, and particularly of the pantelephone, an apparatus 
of my invention that was much appreciated at the last Exhi- 
hition of Electricity. 

In order that an electric current may be produced in the 
bobbin that surrounds the pole of the magnet of the hammer 
telephone employed as a transmitter, without the aid of an 
electric battery, it is necessary, according to the principle of 
Faraday on magneto-electric induction, that the magnetic 
armatore shall perform a mechanical motion in the magnetic 
field of the magnet. It therefore results, on the evidence of 
the experimental fact of transmitting speech by the hammer 
telephone, that the emission of words in front of the mouth- 
piece of the apparatus brings about mechanical motions of 
the lever armature, and that too despite the magnetic force 
of the magnet, which tends to keep the lever immovable. 

Now, if in this apparatus, of which all tne parts are rela- 
tively slightly movable, we can, by emission of sounds, cause 
motions in the lever armature, we have stronger reason for 
admitting that, in transmission by the pantelephone, we set 
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in motion the essentially mevable disk suspended like a pen- 
dulum, and consequently that there is predaced through the 
emission of speech a series of breakings of the contact that 
existed between the carbon of the movable disk and the fixed 
platinum stop of the apparatus. This irrefutable conclusion 
brings into relief the essential difference between the pantele- 
phone and the Edison transmitter, in which a continuity of 
the circuit is absolutely necessary, according to the assertions 
of the inventor himself. 

If fact, Mr. Edison, at the beginning of the description of 
his patent, expresses himself thus: * 1 find that it Is impossi- 
ble to open and close the line circuits in apparatus for trans- 
mitting the human voice; the line circuit must be always 
closed, and the transmission be produced by an increase or 
diminution of the electric tension resulting from the more or 
less resistance in the line.” Mr. Johnson, Mdison’s assistant, 
called as a witness by the United Telephone Co., in the Edin- 
burgh telephone trial, confirmed this assertion of Edison’s. 

“The greatest difficulty that we had to solve,” said he, 
“was to maintain a continuity in the circuit, and different 
modifications were made for maintaining the contact by the 
use of springs of different forms, and of weights and screws, 
and other arrangements, all devised for the purpose of allow- 
ing the diaphragm to undergo the desired vibrations without 
breaking the circuit.” 

The well known laws of mechanics relative to the motions 
of bodies that are struck make the operation of the hammer 
telephone perfectly understood: (1) There is an independence 
of motion between the striking body and the one struck. (2) 
The motions of the bodies depend, in duration and amplitude, 
upon their own elasticity and upon the connections with the 
system. (3) If two bodies in contact have different mobilities, 
every shock applied io the system wil! cause different motions, 
i. e., a Yelative motion of one body with respect to the other, 
and consequently a momentary separation of the two bodies. 

One peculiar example of the different motions produced by 
shock is found in the experiment with ivory balls of equal 
bulk suspended in a row, one after the other. When the 
first is raised and allowed to strike against the second, the 
latter, as well as all the following. remains absolutely immova- 
ble, and the last of the series is the only one affected. Some. 
thing analogous to this must‘ocenr in the transmission of the 
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shock of the sonorous wave against the diaphragm of the 
hammer telephone. ‘This, like the intermediate ivory balls, 
remains relative!y immovable, and transmits motion through 
its mass to the hammer at the end of the lever. Through 
this motion there occurs a momentary breakage of contact 
hetween the two bodies. The armature leaves the pole, and 
returns to it at once through the effect of attraction. 

It is by a series of hammer blows against the fixed obsta- 
cle that IT also explain the reproduction of sounds in receiv- 
ing. ‘The electric currents traversing the bobbin cause rapid 
motions of the lever, which, on each return to its initial posi- 
tion, strikes a series of blews against the fixed side. What 
confirms this view is that the reproduction of sound is not pre- 
vented by the interposition of deadening materials between 
the hammer and fixed obstacle, such as blotting paper of sev- 
eral thieknesses, kid skin, cloth, and felt, even. 

[It could not be claimed that inflections of these non-sonor- 
ous matters can produce sound. Moreover, if we substitute 
flexible disks of mica or metal for the thick and rigid disk. the 
apparatus will scarcely operate any longer. 

This result of the analysis of the operation of my telephone 
has led me to make a profound study of the theory at present 
admitted, in order to explain the telephonic transmission of 
articulate sounds 

As well known, the author of this theory is the inventor of 
the telephone itself. What is not generally known is that 
the Boston professor, Graham Bell, began by building the 
theory, and that his wonderful apparatns was only realized 
by him through the application of his theoretical ideas, and 
seems to be the faithful translation of them. From this it is 
not astonishing that Bells theory of continuous and undulat- 
ory currents has been universally conceded by the scientifie 
world. 

The new theory of the transmission of sounds by discon- 
tinnous currents was not conceived by me until after the in- 


vention of the hammer telephone, whose working could not 
be explained by Bell’s theory. This mode of proceeding a pos- 
terior’ is without doubt more favorable for the discovery of 
the truth. 

The abrupt motions of the lever armature cause the emis- 
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sion upon the line of a succession of electric currents that 
last a very short time, and these, upon entering the bobbin of 
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the receiver, produce in turn abrupt motions of the lever 
armature, followed by shocks against the rigid piece, MM. 

In support of his theory, Bell drew a series of diagrams 
which it is easy to criticise. ‘hey appear to me to contra- 
dict the facts observed, and cannot therefore be a true repre- 
sentation of the phenomena.  Bell’s theory of undulatory cur- 
rents is contradicted by experience, and cannot be applied to 
the operation of his own apparatus. Bell has established 
between articulate and musical sounds an essential distinction, 
which, in my opinion, is not admissible. ‘There is no differ- 
ence in nature between the different sounds. Both are due to 
Vibrations that succeed one another in a sonorous body. The 
only difference between a musical and an articulate sound ts 
that in the first the component vibrations are equally spaced, 
while the intervals between the vibrations that form words 
are entirely unequal. 

For the telephonic transmission of speech it is not neces- 
sary, as Bell asserts, that there shall be a continuity of cur- 
rent in the line whose variations in intensity are the faesimile 
of the sonorous waves of air vibrating through the emission 
of words; but it is necessary and suffices, es I shall hereafter 
prove, that the discontinuous electric currents which succeed 
one another in the line shall be equal in number with that of 
the sonorous vibrations, that their intensity shall be propor- 
tional to that of such vibrations, and that the interval between 
the currents which succeed one another shall be perfectly 


equal to those which separate the sonorous vibrations. Upon 


this condition, human speech in all its modulations, and all 
kinds of sounds, will be electrically transmitted and perfectly 
reproduced, if, at the receiving station, there is a Bell appa- 
ratus or a hammer telephone capable of being influenced by 
currents of different intensities that succeed each other at 
precise intervals.—Leon De Locht-Labye, in La Lumiere 
Electr ique. 
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Defendant’s Exhibit, Monro Article. 
SOME THOUGHTS ABOUT THE TELEPHONE. 


‘ihe discovery of the microphone by Prof. Hughes, and the 
construction of metal microphones capable of transmitting 
speech, have altered the aspect of the question affecting the 
originality of the ordinary telephonic transmitters in use. It 
is now seen that the crude transmitting apparatus of Reis, 
however imperfect in a practical sense for the purpose of 
speaking to a distance, does of necessity contain the practical 
principle of the microphone, although Reis himself may vot 
have been entirely aware of it. He did not discover the mi- 
crophone, pure and simple, operating with a tympan, and as a 
general property of loose contacts between conductors. tra- 
versed by an electric current; but he hit upon a form of 
microphone combined with a tympan, which acted as a cur- 
rent regulator, and was capabie of transmitting spoken words 
or parts of words. The discovery of the true microphone 
remains with Prof. Hughes, in spite of what both Reis and 
Edison did, because he elucidated the whole subject, and the 
conditions of microphonic action, besides inventing apparatus 
which operated in a different manner, 7. ¢., without the use of 
a tympan and under the direct action of the air, or through 
molecular vibration of a body as distinct from) tympanic pres- 
sure. He also showed how, by his delicate microphonic con- 
tacts, these vibrations could be rendered audible, and sounds, 
as it were, magnified. But the discovery of even an imperfect 
microphone in combination with a tympan by Reis, and de- 
signed for the purpose of transmitting sounds and speech, has 
an important bearing on the claims of Edison for originality 
In the ** carbon transmitter,” which is virtually a microphone 
in combination with atympan. If the practical principle was 
contained in the apparatus of Reis, it: follows that Edison is 
not the first and true inventor of a microphonie transinitter 
combined with a tympan, and that his original invention is 
limited to details of construction, the use of plumbago, &c. 
It also follows that other inventors are free to use the princi- 
ple in question, with modifications of detail introduced by 
them, provided such details are not those invented and pro- 
tected by Edison. 
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If the practical principle of an invention is public property, 
it stands to reason that it is only in the method of carrying it 
out that any subsequent improvement can be claimed as a 
new invention. 

Let us consider this point at greater length. The Edison 
patent, which holds the ground against so many microphonic 
transmitters, claims “the combination of a diaphragm = or 
tympan with « tension regulator, substantially as described.” 
In some recent forms of transmitter there is no tympan in the 


ordinary sense; but the point may be disputed in a court of 


law. It therefore appears that if the Edison patent be held 
to include all hinds of tension regulators, whether of carbon 
or metal, Mm combination with a diaphragm, it must also 
include the platinum transmitter of Reis, which can be re- 
garded as a platinum microphone combined with a tympan. 
[t is true that the combination claimed by Edison is specified 
to be “in a closed circuit,” and it is usually beheved that 
Reis’s instrument interrupted the circuit. But this is only 
true in part. One of Reis’s instruments (date T860-61), as a 
jook at it will show, had a spring pressing on the contact as 
if to keep it close, and it could also be worked without break- 
ing the circuit, as perhaps, it did. The fact that Reis ob- 
tained words through it showed that it acted sometimes as a 
microphone, or true tension regulator in the Edisonian sense. 
It matters not that Reis himself did uot fully understand its 
working, and spoke of interruptions. ‘The instrument was 
there, and we can now understand better than he how it 
works. I have heard words transmitted by the platinum 
contacts of a-transmitter which was simply a copy of Reis’s 
instrument. I[t follows chat Reis’s transmitter, being a mi- 
crophone when the sounds were not too strong to interrupt 
its circuit, antedates the Edison patent, and invalidates its 
claim. ‘This is a view of the case which might legitimately 
be advanced on fair grounds, and which on due consideration 
must recommend itself to an electrical expert, whatever he 
may think of it at first. 

One can admit that Reis did not publish the microphonic 
principle as Prof. Hughes did, and that he probably did not 
realize its existence, although it must to a certain extent have 
operated in his instrument, judging by his results, and the 
actual microphonic construction of the apparatus. But Edi- 
son himself does not appear to have realized or published the 


EXHIBIT MONRO ARTICLE. 


microphonic action at work in his original carbon transmitter: 
Qn the contrary, he seems to have regarded its operation as 
due to an inherent property that plumbago possessed of vary- 
ing its resistance under pressure. It was ‘Hughes who dis 
covered the peculiar microphonic principle of a loose or imper- 
fect contact, and this facet ought never to be forgotten — It 
was oniv after Hughes’s discovery (which applied to metals 
as well as catbon, conductors as well as semi-conductors), 
that Edison’s instrument was seen and shown to work on the 
microphonic principle; and the Blake instrument, if not also 


the carbon Dutton instrament, were fashioned by the light of 


Hughes’s discovery. 
It follows that if we allow Edison’s instrument to be a form 
of microphone, we must also allow Reix’s 1860-61 instrument 


to be another form of microphone. Both of them consist of 


tvimpans in combination with tension regulators. The use of 
carbon in one, and metal in the other, has nothing to do with 
the question, for since Prof. Hughes’s discovery, and the con- 
struction of actual speaking instruments with metal instead 
of carbon contacts, it is known that metals also make tension 
regulators. The weakest point in the argument is that Reis’s 
instrument did not always work in’ a closed circuit; but this 
is a question of degree rather than of kind. With louder 
sounds the circuit would) be interrupted, with feebler sounds 
it would remain ** closed ” in the sense that the current would 
not be quite broken, though “regulated ” in strength. The 
cirenit of a * Blake” transmitter could also be broken if one 
spoke loud enough. Every microphonic arrangement is lia- 
ble to interruptions of the circuit by loud sounds; and the 
spring in the Blake instrument which presses the contact sur- 
faces together has its exact counterpart in the spring which 
Reis employed to press his platinum surfaces in contact. In 
fact, the Reis 1860-61 transmitter is essentially a microphone 
like the Blake. It has all the elements of the Blake instru- 
ment, tympan, contact points, and spring adjustment. Substi- 
tute hard carbon for one of the contacts in the Reis instrument, 
and you have substantially a Blake transmitter. 

The reason why the Reis contacts are so apt to open the 
circuit, as compared with the contacts of the Blake, is that 
they are both of platinum. Had one been of carbon this diffi- 
culty would have disappeared, and M. Reis would have thor- 
oughly succeeded in producing a practical telephone. He 
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would, in fact, have completely anticipated both Edison and 
Bell. As it was, he failed from the materials he used, rather 
than in principle. I have found from experiment that metal 
contacts, and especially platinum ones, are very apt to open 
the circuit under the vibrations of the voice, and the reason 
probably is that the * arc” or air discharge which connects 
them when they are vibrated is very short; shorter than in 
the case of carbon, if not some other metals. Hence, in order 
to preserve the continuity of the circuit, the vibrations of the 
voice must be much feebler than in the case of carbon. This 
was the chief difficulty in the way of Reis; a difficulty of de- 
tail, and not of principle. We have metal contacts now which 
overcome it, without having to resort to carbon at all. 

The chief points of the argument, then, as set forth above, 
are as follows :-— 

|. In 1860-61 Philip Reis constructed a telephonic trans- 
mitter with platinum contacts. and a receiver consisting of an 
electro-magnet with a thin iron armature in front of its poles, 
and vibrated by the current. (See Silvanus Thompson's 


work, entitled, * Philip Reis, Inventor of the Telephone,” tor 


a full description of the apparatus) 

2. The Reis receiver is essentially a Bell receiver, the dif- 
ference between them being one of detail. 

3. The Reis transmitter is essentially a metal microphone ; 
of an imperfect construction, it Is true, but still a microphone. 
The metal used was platinum. 

4. Kdison’s transmitter is essentially a carbon microphone. 
Blake’s transmitter, which is a form of Edison’s, is a carbon 
and platinum microphone. 

5. Reis’s microphone was combined with a tympan, se is 
Edison’s and Blake's. 

6. Being a microphone, Reis’s transmitter is a ‘ tension 


s 


regulator ” of essentially the same nature as Edison’s and 
Blake’s; the difference consisting mainly in the materials 
used, and being one of degree rather than of kind. Both can 
operate “in a closed cireuit,” provided the loudness of the voice 
is graduated to suit each instrument. 
7. Therefore Edison’s claim for the combination of a tyne- 
pan with a tension regulator in a closed circuit, is anticipated 
by the Reis transmitter (and cannot be sustained). 

The claim of Edison is, in fact, too comprehensive—fatally 
so. Had he confined his claim to the use of lamp-black, 
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plumbago, or even semi-conducting materials (as he did origi- 
nally in his English patent before it was amended to make it 
more sweeping), for his ** tension regulator,” it might have 
been more secure; because we do not know that Reis used 
such materials. Kut, in extending it, he has brought his 
claim into antagonism with the earlier work of Reis. 

There is no need to dwell upon the work of Prof. Hughes, 
because it is his discovery which has thrown light upon the 
whole subject. Moreover, it was apparently Prof. Hughes 
who showed Edison himself, and likewise Blake, that hard 
carbon contacts were preferable to lamp-black and plumbago. 
It is only since the Hughes microphone was brought out that 
hard carpvon has been tised in transmitters with such suecess, 
Prof. Hughes has also enabled us to see that Reis’s instrn- 
ment was in reality a metal microphone, and led the way to 
the production of metal microphones which act as transmit- 
ters. ‘hese instruments might be regarded as improved 
forms of the Reis microphone. So may Edison's, since they 
are all * tension regulators ” in a closed circuit. Moreover, 
they have this advantage, that thev have no tympan like the 
Reis instrument, and are in this respect more distinet from it 
than Edison’s instrument. 

The disuse of a * tympan ” also comes from Prof. Hughes's 
discovery, since he found that a tympan was unnecessary. 

The question as to what constitutes a‘ tvympan ~ has been 
much debated in this country, and some eminent authorities 
have held that anything constitutes a ‘“tvmpan.” Some are 
believed to have said that the earth itself constitutes a‘? tvin- 
pan.’ For example, if vou lay a microphone on the ground, 
the latter becomes a tympan. Did Edison, then, intend to 
patent the earth?) Surely not. But even if he did he could 
not. ‘The supposition is absurd, but it serves to show the 
fallacy of the view. What these authorities meant was that 

the earth would act as a physical vibrator. But here we dis- 
cern how the fallacy arose, for a vibrator in the physical sense 
ix not necessarily a “tympan” in the teehnical sense, any 
more than a block of wood is a table, or a bundle of straw is 
a folding bedstead. By a “tympan or diaphragm,” Edison 
meant a tympan or diaphragm in the usual sense, and nothing 
else. Had Prof. Hughes not shown that these well-known 
devices were not necessary to the working of the microphone, 
we should never have beard that a tympan was anything else 
Go 
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but what it is generally understood to be; and it would not 


have been necessary to strain the meaning of the word so as 
to make it include such diverse objects as a block of wood, a 
quantity of water, or of any vibratory body. 

Indeed, if any vibratory body is to be considered as a tym- 
pan, we cannot exclude the material parts of the microphone. 
Hence the Edison claim may be interpreted as the combina- 
tion of a tension regulator with itself—a conclusion which is 
absurd.—J. MUNRO, in La Lumiere Electrique. 
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Disrricr or Nrw JERSEY. 


Tue AmericAN Bett TeLernont Com- 
PANY, et al. 
re ee In Equity. 
Pure OvertaAnp TELEPHONE CoMPANY, 
Ture OverRLAND TELEPHONE COMPANY OF 
New Jersey, et al. 


UNITED STATES CIRCUIT COURT, 


EASTERN Disrricr or PENNSYLVANIA. 


Tuk AMERICAN Bett TELEPHONE Con- 
PANY, et al. 
VS, % . 
ah ren » In Equity. 
Ture OvertAND TELEPHONE ComMPANY, 
Ture Penn OvertAND TELEPHONE 
ComMPANY, et al. 


UNITED STATES CIRCUIT COURT, 


SOUTHERN Disrricr or New York. 


Tue AmerRICAN Bett TELEPHONE ~_ 


PANY, et al. 
Vs. / In Eguity. 
Tue OvertAND TELEPHONE COMPANY, 
et al. 


Continental Hotel, Philadelphia, Penna... room 
103. Feb. 2, 1885. 12 o'clock noon. 

red. M. Ott having been appointed special ex- 
aminer in the above stated cases by stipulation of 
counsel, the examination of witnesses on behalf of 
respondents is resumed before him at the above 
stated time and place. 
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the width of the building, could be heard through the in- 
strument, though with some effort. Finally he was told to 
count, and while counting, Sir William Thomson said: “ I 
will go and talk.” The instrument used for a transmitter was 
made, I think, of tin, was conical in shape, over the larger 
end of which was tied a membrane to the center of which 
was fastened an armature of soft iron. In front of. this 


armature was placed an electro-magnet. The words to be 


transmitted were spoken into the smaller end of the cone. 
The receiver employed was for a part of the time a second 
instrument like the transmitter; but another form of. in- 
strument proving more satisfactory, at least to some of us, 
was generally employed. It consisted of a coil of wire sur- 
rounded by an iron tube or shell and inclosing an iron core 
slightly shorter than the other tube. Upon the top of this 
outer tube rested a plate of thin iron. This receiver I was 
holding to my ear when Sir William Thomson went to the 
transmitting end of the line. I heard the last few counts 
by the assistant; then after a pause I heard the well-known 
accents of Sir William Thomson’s voice and said: “ Sir 
William is now speaking.” A moment later I heard him 
say: * Aye, there’s the rub.” And repeated the words to 
the company. I[ then passed the receiver to the Emperor. 
He placed it to his ear with an expression of doubt upon 
his countenance; but immediately this expression changed 
and he repeated slowly the words: *“ To be or not to be.” 
The receiver was then passed to others of the party, while 
those of us who had heard it went over to the transmitting 
end to examine the apparatus there. On the way, Mr. Gray 
described to me the construction of the apparatus which he 
had contrived for transmitting articulate speech electrically, 
and for which he had filed a caveat in the patent oftice the 
previous February ; illustrating his description by a draw- 
ing showing the principle of the water-transmitter. He said 
he was surprised that the result We had heard had been ob- 
tained with the form of transmitter Mr. Bell had used, and 
remarked that the effect might have been produced by me- 
chanical transmission, although from the arrangement of the 
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Wires It was not easy to see how this was possible. At the 
close of the experiments, Sir William Thomson expressed to 
me his regret that Lady Thomson had not been able to be 
present, the day being excessively warm, and asked if | 
could not arrange with Mr. Bell to have the experiments 
repeated on the following evening, when Lady Thomson 
would be present. Mr. Bell cheerfully acceded to the request, 
although he was himself unable to be present. The experi- 
ments were made on Monday evening in the Judge’s Pavil- 
lion, the wires being carried from the private room of the spe- 
cial jury on instruments of precision, into the main hall, to 
a table near the entrance. Sir William and Lady Thomson 
were at the receiving end; Professor Watson and myself 
were at the transmitting end. It was found that the words 
spoken could be heard through the walls of the building ; 
the transmitter was therefore taken outside of the building, 
the wires being carried through the window. Most of the 
transmitting was done by Professor Watson, his voice being 
louder and more readily transmitted than mine, apparently. 
Short sentences were read from the New York Tribune, 
such as * S. S. Cox has arrived’ * The American residents 
In London have decided to celebrate the 4th of July.” ete., 
Sir William Thomson, coming with his note book to the 
transmitting end to compare what he lad heard with the 
sentence as originally uttered. 

(). 6. During this second test, that of Monday, what 
transmitter and receiver were used 4 | 

A. My recollection is that the same instruments were 
used which were used in the exhibition on the previous 
day. 

(). 7. You spoke of two receivers being used on the 
previous day ; were both used on Monday evening / 

A. I saw both instruments at the receiving end of the 
line. I was, myself, most of the time, at the transmitting 
end. The only time that I received, | used the receiver 
which was the same as the transmitter, 

(). o. You also spoke of Professor Watson's operating 
the transmitter, because lis voice was louder than yours ; 
B2 
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how loudly was it found necessary to speak in order to be 
heard and understood over the line ‘ 

A. So loud that it was difficult to prevent the sound 
from reaching the receiving end directly through the air; | 
remember that a policeman came over from the main build- 
ing to tind out what was the matter. 

Recess until 3 P. M. 

(). 9. From your statement of the Sunday exhibition, I 
infer that there was more or less talking into the transmit- 
ter which was not understood at the receiver, or perhaps 
not heard at the receiver; will you please inform = us 
whether or not such was the fact, and if it was, please in- 
form us as fully as possible, according to your best recollee- 
tion, to what extent or in what proportion the sound made 
into the transmitter was audible and distinguishable at the 
receiver 4 

A. My recollection is, that, although Mr. Bell’s assistant 
made various attempts to carry on a conversation, nothing 
whatever was understood distinctly at the receiving end ; 
the transmission was only in one direction, and Mr. Bell 
sent word to his assistant to count, by a messenger; it was 
on aceount of the imperfection of the result that Sir William 
Thomson, with a trifle of impatience in his manner, the day 
heing intensely warm and the hour for lunch having passed, 
said, “I will go and talk”; the words I heard from him are, 
so far as I ean recollect, the first constituting a connected 
sentence which were received upon that day at that end of 
the line. 

(). 10. In your fifth answer you state that you heard the 
last few counts by the assistant after Sir William Thomson 
went to the transmitting end, and then, after a pause, heard 
the well-known accents of Sir William; how do you wish 
to be understood with regard to hearing the last few counts 
by the assistant / 

A. I mean simply to say that I heard a suecession of 
counts as distinct sounds; the articulation did not enable me 
to distinguish what the counts were in numbers. 

Q. 11. You have in the same answer quoted two phrases, 
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viz.: “Aye, there’s the rub,” and * To be or not to be,” 
which were heard over the telephone line that day; have 
you any recollection whether any other sentence or phrase 
was heard over the line that day or not / 

A. My recollection is that nothing connected was heard 
over the line but those sentences, up to the time when the 
party broke up to go to the transmitting end, as before 
stated ; after that I was not at the receiving end. 

(J. 12. After you went to the transmitting end, was any 
further effort made to talk through the line that day / 

A. The use of the telephone then became general, and 
several persons tried the Instruments; I remember that 
Professor Ililgard talked while Professor Draper listened, 
the latter recognizing the accent of the former distinctly, as 
he afterwards told me; he did not say to me what the 
words transmitted were. 

(). 18. Did he state to you whether he heard and under- 
stood any words / 

A. I do not reeolleet that he did. 

(). 14. How long a time elapsed on that Sunday, from the 
period when Mr. Bell introduced the subject of his tele- 
phone, to the end of the session or exhibition ¢ 

A. As [ remember it now, for from a half to three- 
quarters of an hour. 

Q. 15. How long a time was occupied in the attempt to 
operate the telephone instruments that day ¢ 

A. From the time the subject of the articulate telephone 
was introduced, until the time the talking became general, 
I should say was from fifteen to twenty minutes. 

(). 16. How long a time was occupied on Monday eve- 
ning in the tests with the telephone / 

A. From an hour to an hour and a half, I think ; the ap- 
pointment was made for eight o’clock, and Sir William and 
Lady Thompson left shortly after nine to attend a recep- 
tion. 

(). 17. From your tests and observation of those tele- 
phone instruments that were used at the Centennial. would 
you say that they were, or were not, in your opinion adapt- 
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ed, without change or improvement, to practical use for 
business purposes / | 

A. I was greatly astonished and delighted to hear for the 
first time the transmission of articulare speech electrically ; 
but I reeognized, as did others, that the instruments em- 
bodied the germ of the invention only, and must be improved 
in loudness and distinctness of articulation in order to be- 
come a success, commercially. 

(). 18. You have in your fifth answer referred to the 
fact that during the exhibition of Sunday Mr. Elisha Gray 
described and illustrated to you his own liquid transmitter 
telephone, while you were on your way with him from the 
receiving to the transmitting end of the line; Mr. Bell has 
stated, I think, that le himself had a liquid transmitter at 
the Centennial Exposition with his other instruments. 
W hat is‘vour recollection, if you have any, with regard to that / 

Preamble of the question objected to as an im- 
proper statement of an incompetent alleged conver- 
sation. 

A. I have no recollection that any sueh instrument was 
exhibited upon that occasion by Mr. Bell. Had it been 
upon the table, and certainly had it been taken from the 
table and exhibited, it must have attracted my attention, as 
[ sat at the table during the whole of his exposition. _More- 
over, the fact that Mr. Gray made a drawing of his water 
transmitter, instead of referring to essentially the same in- 
strument, which Mr. Bell claims to have exhibited, proves 
clearly, in my opinion, that he did not see it either. 

All references to Mr. Gray objected to as hearsay 
and secondary evidence. 

Q). 19. Was Mr. Gray present while Mr. Bell was explain- 
ing his invention at the table? If so, how far was he from 
Mr. Bell during that time / 

Same objection. 

A. Mr. Gray was present during the whole of Mr. Bell's 
exposition. Tle stood upon the stairs and looked down upon 
the table upon which the instruments were placed, being 
not more than three or four feet distant from them. 
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(). 20. Did Professor Bell, in explaining his invention 
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and its mode of operation, mention the subject of a liquid 
transmitter / 

A. Ife did not, so far as I ean recollect. 

(). 21. I have understood that Professor Bell, either at 
that time or shortly after, left a pair of his telephone instru- 
ments in your hands; is such the fact or not ¢ 

Objected to as leading and incompetent. 

A. It is a mistake; he did not. 

(). 22. When Professor Bell explained his multiple or 
harmonic telegraph to the company present that Sunday, 
was the invention a new one to you, or had you known of 
a similar invention or inventions, before / 

Objected to as ambiguous and immaterial, and as 
leading. 

A. It was not new to me; [ had read of a similar inven- 
tion of LaCour, of Copenhagen, and had both seen and ex- 
perimented with Mr. Gray’s harmonic telegraph apparatus 
nearly or quite two years before, as I believe. 

(). 23. Do you remember how long prior to June 25th, 
IS76, you had read of LaCour’s multiple telegraph 4 

Same objection, and as calling for secondary evi- 
dence. 

A. I do not exactly ; but it was before I saw the Gray 
apparatus, because [ remember asking him how his system 
differed from that of LaCour, at the time he first showed it 
tome. I think Mr. Edison was at work upon a system of 
synchronous transmission by means of tuning forks before 
1876. and that he showed his apparatus to me before that 
time—before the Centennial. | 

(). 24. Did you, at any time in [876 have any conversa- 
tion with Mr. Elisha Gray in regard to the commercial 
value or business importance of the electric speaking tele- 
phone ‘ 

Same objection. 

A. [have had such conversation with Mr. Gray, and at 
different times ; but Iam not able to say that any such con- 
versation took place as far back as IS76. 

B3 


ere ME A a RO 
< A in * 


EVIDENCE FOR DEFENDANTS. 


Q. 25. Did any such conversation between you and him 
take place prior to the establishment of the commercial suc- 
cess of the electric speaking telephone / 

Same objection. 

A. I hardly know how far back to put the date of the 
commercial success of the electric speaking telephone ; I 
think the matter referred to between Mr. Gray and myself 
was early in 1877, although it may have been in the fall of 
IS76. 

(. 26. What opinion, if any, did Mr. Gray express to 
you as to the commercial or pecuniary value of the electric 
speaking telephone / 

Same objection. 

A. I do not now remember his exact words, of course : 
but the impression left upon my mind by the conversation 
was, that he had considered the multiple harmonic telegraph 
a more valuable invention than the electric speaking tele- 
phone, and hence had devoted his energies to the develop- 
ment of that in preference to the telephone. 

(). 27. When the electric speaking telephone tirst became 
known to you, did you appreciate the commercial value of 
the invention, or regard it as more impressive from a scien- 
titic than a business standpoint / 

Objected to as leading and immaterial. 

A. My chief interest in it, very naturally, was a scienti- 
tic one, but it did not seem to me, at that time, that the 
electric speaking telephone would become as important 
commercially as it has proved itself to be. 

(J. 28. You are acquainted, I suppose, with the con- 
struction and mode of operation of the phonograph, are 
you not‘ 

Objected to as immaterial. 

A. Tam. 

Q. 29. Is the phonograph an electrical instrument / 

A. It is not generally so regarded. 

(). 30. L suppose you also understand the construction 
and mode of operation of the phonautograph, do you not / 

Same objection. 
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A. Ido; I have that instrument, as well as the phono- 
graph, in my collection at the university. 

(). 381. Is that an electrical instrument / 

A. It is not. 

(J. 32. Neither the phonograph nor the phonautograph 
employ electricity in its operation, does it / 

A. I have never heard that electricity was used with 
either instrument. 

(). 33. Have you recently been called upon to make 
some tests of telephone instruments said to have been in- 
vented by Daniel Drawbaugh, of Eberly’s Mills, Cumber- 
land county, Pennsylvania / 

A. IT have. 


(J. 34. When and where did you first test such instru- 


é 


ments / 

A. The first experiments which [ made with them were 
made on the 9th of January, [ believe, of the present vear, 
at the Washington hotel, in this city. 

(). 35. Who was present on that occasion / 

A. Judge Hill, of counsel, Mr. Daniel Drawbaugh, Mr. 
George W. Heiges, of Eberly’s Mills, and Mr. I. W. 
Smith, of Boston. 

(J. 36. Deseribe how the lines were arranged and equipped 
on which that test was made / 

A. There were three lines, constituting a complete met- 
allic circuit, extending from room 29 to another room, I 
think No. 28, across an intervening space of fifteen feet 
more or less outdoors, the wires passing out from the win- 
dows of both rooms; from either room what was going on 
near the window in the other could be seen; only two of 
these lines were used in the experiments; on one of 
these there was a Tisdel telephone at each end; this line 
being used as a tell-tale line; on the second line, at the end 
in room 29, was a Drawbaugh instrument of the form 

known as “C”, and at the other end was a second Draw- 
baugh instrument of the form known as * Bb” 

Mr. Hill states that the instruments used in said 
tests were reproductions, and were not any of the 
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3 
} identical instruments heretofore put in evidence in 
these cases or in the suit between the Bell Telephone 
Company and the Peoples’ Telephone Company in 
New York ; these reproductions will in due time be 
put in evidence in this case. 
tecess until 8 P. M. 


(Deposition of Professor Barker suspended to take 


deposition of Alonzo F. MeGaftick.) 


Feb. 3rd, 1885, 12.80 P. M. 

Examination of Professor Barker resumed. 

Q. 37. Do you remember whether or not, at that first 
test, there was a battery in the line, on which the instru- 
ments of the form known as “ B” and “ C” were arranged / 

A. I do not know positively, but supposed at the time 
that there was not. 

(). 38. In the tests that day with those two instruments 
on the line, who operated at the transmitter, and who at the 
receiver ¢ 

A. Judge Hill operated at the transmitter, and I at the 
receiver, for the greater part of the time. 

(). 39. Which of the two instruments was used as the 
transmitter, and which as the receiver, in that test / 

A. Instrument of the form known as * ©” was used as 
the transmitter, and instrument of the form known as * B” 
was used as the receiver. 

(J. 40. State the result of the test that day with those two 
instruments in line / 

A. I had no difficulty in hearing distinctly the words and 
sentences which were transmitted, although the sound was 
not loud and the resonance in the instrument required some 
words to be repeated whenever there was any noise in the 
root. 

Q. 41. Do you remember whether or not there was con- 
siderable noise in the receiving room, coming from some 
kind of machinery operating somewhere under the room or 


near it? 
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A. I remember the noise, and the accompanying vibra- 
tions, very distinetly ; and that is particularly what I re- 
ferred to in my previous answer. 

(). 42. To what extent were these two instruments tested 
that day on the line ¢ 

A. The experiments with them occupied an hour or two, 
and continued until I was satistied of the entire capability 
of the instruments to transmit and reproduce articulate 
speech. | 

Q. 43. Do you recollect whether any other instruments 
were tested that day by you at the Washington hotel 

A. My recollection is, that instruments of the form known 
as “I” and * A” were also used upon the line, as receivers. 

(. 44. And with what results / 

A. Instrument “I” received louder than “ B”, but the 
resonance was very considerable. Instrument * A”, though 
not so loud, gave better articulation. I had no difficulty in 
hearing all, or nearly all, that was said upon the transmitter 
when either of these instruments was used as the receiver. 

(J. 45. Do you remember whether or not conversations 
were carried on over the test line and tell-tale line, while 
tests were being made that day; one line being used to 
transmit in one direction and the other line being used to 
transinit in the other direction. 

A. Yes; for that was the usual method of experimenting. 
The tell-tale line was operated most of the time by Mr. 
Heiges and Mr. Smith; what [ heard on the receiver was re- 
peated back over the tell-tale line and verified at the trans- 
mitting end of the main line. Conversation was carried on 
in this way on quite a variety of subjects. 

(). 46. Do you recollect whether you caused Mr. Smith to 
ask any questions over the tell-tale line, which were ans- 
wered back to you over the test line / 

A. I do not recollect any specific questions of that char- 
acter; but I remember that questions were asked, and ans- 
wers thereto transmitted satisfactorily im both directions, 
over the two lines. 

(). 47. Do you recollect whether Mr. Daniel Drawbaugh 
B4 
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did any of the talking into the test line transmitter that day, 
while you were listening at the receiver / 

A. I do not recollect positively ; but my impression is 
that he did. 

(. 48. At the conclusion of the test that day, were any 
of the instruments placed in your charge / 

A. Instruments of the forms known as “A”, *B”, “@C” 
and “I” were placed in my hands for such experiments as I 
chose to make upon them. 

(). 49. To what place did you take those instruments that 
were so placed in your hands / 

A. They were sent first to my house, and afterwards to 
my laboratory at the university. 

(). 50. How long did they remain in your possession and 
control / 

A. Until yesterday, when they were delivered by me to 
the counsel in the case. 

Q. 51. Did you make any further tests or experiments 
with these four instruments at your laboratory at the uni- 
versity, While they were there in your possession / 

A. I did make such tests with these instruments at 
various times and under varying conditions, during the 
time that they remained in my possession. 

(). 52. Who was present at those tests made by you at 
your laboratory, and who assisted you in making said tests 

A. Generally my professional assistant was present and 
assisted me, and sometimes one or more of my students; on 
two occasions Mr. Drawbaugh, Mr. Heiges and Mr. Smith 
were present, the two former assisting in the adjustments, 
and the latter assisting in the tell-tale line. 

(). 53. On how many different occasions did you test 
those four instruments while they were in your possession 
at the university / 

A. I cannot say exactly ; I experimented on several ocea- 
sions, at the outset, in order to become familiar with the in- 
struments, and to discover the conditions of adjustment 


which would give the best effect ; after that, I made several 
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specific experiments to determine the availability of the in- 
struments, as adjusted by myself and by Mr. Drawbaugh. 

(). 54. Please describe the conditions under which the 
tests at the university were made—the arrangement and dis- 
tance of the rooms and so forth / 

A. Two lines were employed, one of which was a tell- 
tale line and the other a test line, precisely as in the experi- 
ments already described. These lines extended from the 
table in my lecture room to a little private room on the next 
floor below and to the east of the lecture room, known as 
the experiment room, the distance being from a hundred to 
a hundred and fifty feet, on the line followed by the wires. 
On the right hand or tell-tale line was a pair of Tisdel tele- 
phones; on the left hand or test line the instruments to be 
tested were placed. The form known as “1” was used 
generally in the experiment room, and the form known as 
“C” inthe lecture room. Instruments “A” and “* B” were 
sometimes used in the experiment room in place of “I” 

(J. 55. Did anybody control i any way or suggest the 
selection of the assistants whom you have mentioned—I 
mean your regular professional assistant, or your students— 
or did you select them without suggestion ¢ 

A. The condition under which I consented to test the in- 
struments referred to was, that they should be put into my 
hands absolutely, without conditions as to the tests which 
should be made with them, the manner of making those 
tests and the assistants I should employ in conducting them. 
The whole matter was entirely under my own control, and 
all the arrangements were made by myself, no suggestions 
being offered by any one, and no assistance rendered unless 
at my request. 

Recess until 3:15 P. M. 

(). 56. What results did you obtain from the tests which 
you made at the university with those four instruments 
during the time that you had them in your sole charge / 

A. The results which I obtained with these instruments 
were in general entirely satisfactory. Using the forms 
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EVIDENCE FOR DEFENDANTS. 


could be very readily carried on, whichever one was used as 
the transmitter. When “*B” or *A” was used as the re- 
ceiver, “I” or “C” being used as the transmitter, the re- 
sults were less satisfactory, because less loud; and it was 
necessary to repeat some of the transmitted words. When, 
however, a battery current was employed upon the test line 
with these receivers, they became louder and gave equally 
satisfactory results. 

Q. 57. You have told us about one day’s test of these 
four different kinds of instruments, at the Washington 
hotel, in this city ; did yor on any subsequent day make any 
tests with any other Drawbaugh instruments at the Wash- 
inton hotel’ If so, about how long was it after the first 
day’s test, to which you have referred, and what form of 
Drawbaugh instruments did you test on this second ocea- 
sion / 

A. I did make a second series of experiments at the 
Washington hotel about ten days after the experiments al- 
ready referrad to. The same lines which have been already 
described as used in the first set of experiments were used 
in the second. At the transmitting end of the line, in room 
24, were two instruments of the form known as * F”’, or tum- 
bler transmitter, one of these having asingle rod to support the 
wooden cup, and the other having two such supports. Two 
Laclanche cells were used in circuit with the tumbler trans- 
mitter. At the receiving end an instrument of the form 
known as * B” was used almost exclusively. 

(. 58. To what extent did you test these instruments at 
the Washington hotel on that occasion, and in what man- 
ner ¢ 

A. The entire afternoon was spent in experiments with 
them, Judge Hill being, for the greater part of the time, at 
the transmitting end, engaged in conversation with me at 
the receiving end. The sound given by the receiver was 
very loud, and could be heard several feet distant. When 
properly adjusted the transmitter gave excellent results, the 
articulation as heard in the receiver being distinct and clear. 
It was interfered with, however, slightly by the effect of 
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resonance. After considerable miscellaneous conversation 
various commercial transactions were conducted through the 
instrument, such, for example, as related to the purchase 
and delivery of coal, the purchase of railroad and_parlor- 
car-seat tickets, and the like. Paragraphs were also read to 
me out of the newspaper. Both transmitters were used at 
different times, and Mr. Drawbaugh and Mr. Heiges talked 
to me through these instruments. 

(. 59. You use the expression, “After considerable mis- 
cellaneous conversation”; what kind of conversation, and 
how conducted, do you refer to 4 

A. In these experiments, as in’ the former ones, conver- 
sation was carried on by means of both lines, the question 
being asked, for example, over the test line, and the answer 
returned over the tell-tale line, or vice versa. The conver- 
sation, as I remember it, referred to the construction and 
operation of the instruments employed, to the suits in which 
the testimony was to be given, to the state of the weather, 
present, past and to come; to various geographical state- 
ments, such as * Harrisburg is the capital of Pennsylvania, 
and is situated on the east bank of the Susquehanna river,” 
ete. 

(). 60. Were any of these instruments of the form known 
as * EF placed in your hands at the close of that test, for 
the purpose of enabling you to further test and experiment 
with them, at such place, under such conditions and with 
such assistance as you might see fit to select / 

A. Both of the instruments referred to of the “ F” form, 
were placed in my hands without conditions, for the pur- 
poses stated. 

(). 61. And did they, also, remain in your hands until 
yesterday / 

A. They did. 

QQ. 62. Did you, subsequently to the tests at the Washing- 
ton hotel, proceed to further test those instruments of the 
form known as “ F”’, and to experiment with them ; if so, 
where. when, to what extent, under what conditions. and 
with what assistance / 

BS 
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A. I did so experiment with these instruments. I marked 
the instruments with the double supporting arm * F 1”, and 
the one with the single supporting arm “ F 2”, .On the 
same evening in which they were received, the glass tumbler 
of * F 2” was crushed by the contraction of the wooden 
cover, and the tumbler of “Fo 1° was substituted in its 
place. A day or two afterward, Mr. Drawbaugh placed in 
my hands another similiar transmitter with a double sup- 


port, Mr. Smith subsequently taking away the top portion. 


of FV. TL marked the new transmitter * F 3°. One set 


of experiments was made with transmitter * F 1”, before 
it was taken away ; the other experiments were made with 
“Fk 2” and “i 3” as transmitters. The experiments were 
made at the University of Pennsylvania, on the same lines 
and between the same rooms, In essentially the same way as 
the experiments which have already been detailed, which were 
made with the other Drawbaugh instruments. Indeed, in 
all the tests which have been made since the receipt of these 
instruments, they have been tested by means of, and simul- 
taneously with, the other instruments mentioned. I also 
obtained from the Washington hotel a second instrument 
of the form known as * B”’, which I marked * B2”: the 
one above mentioned having been marked * B 1”. Subse- 
quently Mr. Drawbaugh brought to the university two 
other instruments known as “I” and “*C”, which: were 
marked by me “[I2” and *C 2”, respectively. In the tests 
which were made at the university after this time, these 
instruments were all used, either at one time or another. 
The same gentlemen assisted me in the tests, in the main; 
and the experiments were conducted by me solely with a 
view to satisty myself of the capabilities of the instruments. 

q). 63. [If I understand you correctly, when the olass 
portion of the instrument * F 2” broke, the instrument 
“PF 1” was taken apart and its glass portion was substituted 
in place of the broken glass of instrument * F 2”, while its 
top and operative parts, deprived ot their glass support, 
were not afterwards used by you, but were delivered by 
you to Mr. Smith and by him taken away; so that, of the 
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two remaining tumbler instruments, the one marked * F 2” 
was the one with the single rod supporting the earbon hold- 
ing box, and the one marked “* F 3” was the one with a 
double rod or yoke, supporting the carbon holder; am I 
right 

A. I believe that is entirely correct. 

(J. 64. From your various tests at the university, with 
those instruments of the “f” form, what results did you 
vet / 

A. The results obtained with boththe * F transmitters, 
When in good adjustment, were in every way satisfactory ; 
on the last occasion when tests were made with them, 
receivers “B11”, “B2”, “11”, “12”, and “A” were em- 
ployed; on that oceasion Judge Hill was good enough to 
assist at one end of the test line; with “ F 2” as a trans- 
mitter, two Laclanche cells being in the cireuit, and * B 1” 
being used as a receiver, it was easy to hear throughout the 
room that words were being transmitted ; but it was neces- 
sary to be within a few inches of the receiving instrument, 
in order to understand these words; essentially the same 
results were obtained with“ F 3” as a transmitter, and with 
“T 1” and “A” as receiver, on that occasion; the articu- 
lation, when * A” was used as a receiver, was so good and so 
free from resonance as to be, in ny judgment, quite equal to 
the average results from other similar instruments which | 
have heard, such as the Phelps, the Blake, the Short, the 
Clay or the Baxter carbon transmitters ; to test this ques- 
tion still further, I asked the college carpenter, whose 
familiarity with telephones is very slight, to listen upon 
“ A” while Judge Hill or myself talked to him upon one or 
the other of the “I” transmitters; my assistant repeated 
over the tell-tale line what was heard at the receiving end, 
and it was verified ; when well adjusted, everything spoken 
into the transmitter seemed to have been correctly received, 
and was correctly reported back ; one sentence, I remember, 
was, “Harrisburg is the capital of Pennsylvania, and is 
situated in Dauphin county.” 

Q. 65. In using the two forms of Drawbaugh tumbler 
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instruments, to wit, the one form with a single stem or rod 
supporting the carbon holder, and the other form with the 
double rod or yoke supporting the carbon holder, did you 
observe any difference in the operation of the instruments ; 
and, if so, which of the two forms operated the most satis- 
factorily / 

A. If there was any difference in the results obtained 
with the two transmitters mentioned, the advantage seemed 
to lie with the one having the single stem. 

Recess until 8 P. M. 


Feb. 4th, 1885, 10 A. M. 

Examination of Professor Barker resumed. 

Present: Same counsel. 

(). 66. You have several times referred to the resonance 
of the instruments; please explain more particularly what 
you mean by that, and to what cause you attribute any un- 
due resonance in the telephone instruments / 

A. The word * resonance,” as | understand it, is used to 
express a sympathetic vibration of any material in contact 
with a sounding body. This substance may be air, as in the 
Helmholtz resonator, or it may be a solid substance, as in the 
sounding board of a piano, for example. In the case of an 
air cavity, when the air column is tuned in unison with the 
vibrating body, as in the resonant case of a tuning-fork, the 
resonance powerfully reinforces the sound of the vibrating 
body ; but when the air in the cavity is not so tuned, other 
vibrations are produced which render the vibrations of the 
sounding body itself less distinct. Im the earlier forms of 
telephone receiver, there was a considerable air cavity in 
front of the diaphragm, the resonance in which interfered 
with the distinctness of the articulation. This cavity was 
generally conical in shape, with its base towards the dia- 
phragm. On reversing the form of the mouth-piece, so 
that the smaller end of the cone was towards the diaphragm, 
and on diminishing the air space in front of the diaphragm 
to a minimum, as in the later forms of receiving telephone, 


the resonance has been nearly or quit ‘ destroyed. 
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(). 67. In the ease of The American Bell Telephon 
Company and others against The People’s Telephone Com- 
pany and others, in the New York Circuit, the evidence in 
which has been stipulated into these cases, one of the wit- 
nesses (George IT. Bowman) testified, in substance, that a 
certain tine, at Drawbaugh’s shop, he was present at the 
receiving end of Drawbaugh’s talking-machine line when 
some persons were operating the machines; that the receiv- 
Ing operator had the instrument at his ear, and he (the wit- 
ness) standing with his head perhaps eighteen mehes away 
from the instrument, heard the sounds proceeding from the 
Instrument, so as to distinguish that talking was coming 
through it, although he did not hear with sufficient distinct- 
ness to understand what it was saying. Tlad you, in your 
tests at the Washington house or at the university, any sim- 
ilar experiences with the Drawbaugh instruments; and, if 
so, Will you state your own experiences in that particular / 

A. In the second set of experiments at the Washington 
house, which were made on Tuesday, the first set having 
been made on the preceding Friday, the transmitter used 
was of the form known as “ F°. During the adjustment 
Mr. Smith was at the receiving end and was listening upon 
a receiver of the form known as *B™. Judge Hill was 
talking into the transmitter. When adjusted he requested 
Mr. Sinith to pass the receiver to Professor Barker. This 
request [ heard distinctly though I was nearly or quite two 
feet away from the receiving instrument. Subsequently, 
at my house, I tested a receiver of the form known as *C”, 
upon a line between my house and that of a friend, he 
using a Clay carbon transmitter witha battery. The sounds 
were heard distinctly all over the room, and the words could 
be recognized generally at a distance of two feet or more. 
In the expertinents at the university, the sounds produced 
at the receiving end of the line, whenever the form of 
transmitter known as * FF was used at the other, and in 
good adjustment, could be recognized all over the room as 
spoken words, whether receivers of the form known as 
“B”™ or “1” were emploved, and upon. one or two ocea- 
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sions when I had the receiver, my assistant recognized the 
words spoken, sitting nearly or quite two feet away. 

Q. 68. When you stated in your last answer that you 
distinctly heard the request made through the test line to 
Mr. Smith, to hand the receiver to Professor Barker, did 
you mean that you heard and understood the request while 
you were at the distance stated from the receiver, or that. 
you merely heard from the receiver the sound of talking 
without being able to distinguish the words ¢ 

A. I mean to say that [ heard and recognized the words 
distinctly, so that when Mr. Smith passed me the receiver, 
saving to me, “Judge Hill desires to have you take this”, 
or words to that effect, I replied, “It is not necessary for 
you to repeat it’, as [ myself heard what he said distinctly. 

Deposition of Professor Barker suspended at this 
point. 


Mareh 13, 1885, + P. M. 
Examination resumed at Colonnade Hotel, Plila- 
delphia, Penna., room 19. 
Present: Mr. Dickerson for complainant. 
Mr. Hill for respondents. 
Examination of Professor George F. Barker re- 
sumed. 


Kxramined hy Myr. Hill: 


(). 69. Your deposition, Professor, was suspended on the 
fourth day of February, 1885, for the purpose of enabling 
respondent’s counsel to make tests of the reproduced Draw- 
baugh instruments in the presence of complainant’s counsel 
and experts, at such time as might be found convenient for 
both parties. Will you now inform the court whether or 
not you did make such tests in the presence of complain- 
ant’s counsel and experts / 

A. The tests referred to were made and in the presence 
of counsel and experts on both sides of this ease. 

(). 70. When and where were those tests made / 

A. They were made at the Washington hotel in this 
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city on the afternoon of Friday, February 6th, between 
rooms 28 and 29, 


(). 71. Do you remember how long the tests were con- 


tinued that afternoon / 


A. I did not note the time exactly ; my impression is, 
that they continued about three hours. 

(). 72. Except as to the parties present, how did the con- 
ditions under which the tests of February 6th were made 
compare with the conditions under which your prior tests 
of the Drawbaugh instruments had been made, at the 
Washington hotel, as you have already testified 4 

A. The conditions under which the tests were made on 
February 6th were, I believe, in all essential respects the 
same as those observed during the two previous tests al- 
ready deseribed. The main line connecting the two rooms 
was used in connection with the tell-tale line, both being 
metallic circuits, and the method of experimentation fol- 
lowed was in general the same upon all the occasions re- 
ferred to; the conversation coming over the main line be- 
ing repeated back over the tell-tale line and veritied at the 
transmitting end. 

(J. 73. There were stenographers present on the part of 
both the complainants and the respondents, in the two 
rooms in which the tests were made: were there not / 

A. There were. 

Respondents’ counsel states that during the tests 
of February 6th the complainants had a stenographie 
report made of all that took place in the rooms at 
the two ends of the test line; and the respondents 
also. had a stenographic report made of the proveed- 
ings in each of said rooms; each party having its 
own stenographie reporters present. By consent 
of both parties the reports of the two stenographers 
who were present at the tests on behalf of respond- 
ents are offered in evidence to be marked respec- 
tively * Exhibit Respondents’ Stenographie Report, 
Room 28”, and * Exhibit Respondents’ Stenographie 


Report, Room 29”,—to have the same effect as if the 
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stenographers had been called as witnesses to verify 
the said reports, and had verified them as the reports 
made by them respectively at the time; it being 
understood that the reports made by complainants’ 
stenographers may be admitted in the same manner, 
if desired by complainants’ counsel to supplement 
any statements which may appear to be omitted in 
these reports. 

Q. 74. Will you please give the court a detailed state- 
ment of the tests made at the Washington hotel, February 
6th, 1885, referring, if you wish to refresh your memory, 
to the stenographers’ reports that have just been put in ey- 
idence, and to any memoranda which you may have made 
at the time, to assist your memory / 

A. The first experiments, which were made in the after- 
noon of February 6th, were made with an instrument of 
the “EF” form as transmitter, and an instrument of the 
* B” form as receiver, two Leclanche cells being in circuit. 
The transmitter was adjusted by Mr. Drawbaugh, I myself 
being at the receiver. After the adjustment was made, 
conversation was carried on and several sentences repeated 
over the test line. These were reported back over the tell- 
tale line for verification. The transmitter was then passed 
to Judge Hill, and conversation was very readily carried on 
by means of the two lines just referred to. An article from 
the /’ress of that morning, relating to the reception of Mr, 
Hendricks at Atlanta, was also transmitted to me. I was 
able to understand with perfect distinctness all that was 
said at the transmitting end, after the adjustment had been 
completed, excepting, perhaps, an occasional word, both 
when Mr. Drawbaugh and Judge Hill were talking. The 
receiver of the form * B” was then removed and a receiver 
” substituted for it. My recollection is, 
that this receiver was a little louder than the other, the ar- 
ticulation being quite as distinct. Up to this point the 
transmitter used had been the one-legged form of the tum- 
bler instrument; the two-legged form of the same instru- 
ment was now substituted for the other, a receiver of the 
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*T” form being used with it. Conversation was carried on 
with these instruments satisfactorily, and another newspa-. 
per article was transmitted and received without difficulty. 
Adjourned until Saturday, March 14, 1885, at 10 
A. M. 


Mareh 14, 1885, 10 A. M. 
Examination resumed. 
Present: Same counsel. 
_(Witness continues): The newspaper article read in the 
second experiment was taken from the PAdladelphia Press 


of that morning, copied from the WVew York Independent, 


and entitled, ‘“‘ Hearty Endorsement of General Logan.” 
In the third experiment, another instrument of the * F” 
form was employed, as above stated, but in which the car- 
bon box was supported by two legs instead of one. When 
this instrument was put on the line, it did not require any 
additional adjustment, conversation being transmitted to me 
by Judge Hill without any diffienlty. Judge Hill then ad- 
justed it himself slightly, which diminished the loudness 
but improved the articulation. The newspaper article 
whieh was then read was also taken from the /’?ress of that 
morning, and consisted of a dispatch from Washington in 
reference’ to Democratie absentees from the House and 
Senate, who had: gone to New York to interview Mr. Cleve- 
land. ‘During this article, which was quite long, the trans- 
mitter was adjusted once by Judge Hill. In the fourth 
experiment the two-legged transmitter of the “F™ form 
was used, and an instrument of the * B” form as a receiver. 
Conversation was earried on with these instruments with 
out difficulty ; various sentences were transmitted and_re- 
ceived correctly, and an irregular series of numbers was 
counted, and, in general, correctly received. In the fifth 
experiment an instrument of the “CC” form was used as a 
transmitter, * B 2” being still used as the receiver, and a 
battery being in line. Judge Hill conversed with me 
through these instruments, referring among other things to 
the illness of General Grant and to Mr. Ott’s toothache. In 
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the sixth experiment, the same instrament was used as 


transmitter, but the battery was removed from the line, the 


receiver used being the “I” form. After a few sentences, 
Judge Hill passed the transmitter to Mr. Drawbaugh, 


whose voice [ at once recogaized. Tle changed the adjust- 
ment of the instrument slightly, and then carried on the 
conversation through the line and counted some irregular 
numbers; he then placed on the line another instrument of 
the *C” form, and in the seventh experiment I received 
from him distinctly a variety of sentences. Judge Hill 
then took the transmitter and talked to me about various 
matters, particularly about the explosion in room 28, and 
about the cabinet appointments of Mr. Cleveland. In the 
eighth experiment the same transmitter “CC” was used in 
room 29, and “B 2” was used in room 2S as receiver. 
Miscellaneous conversation was then carried on, on the two 
lines, between Judge Hill and myself. In experiments 
one, two, three and four, in which the transmitter was of 
the “ F” form, the results, in mV judgment, were In gven- 
eral entirely satisfactory, with the receiver of the * B” 
form as well as with the receiver of the *[” form. In ex- 
periments five, six, seven and eight, the articulation was 
very good, but the sounds were much less loud, and, there- 
fore, more liable to be interfered with by extraneous noises. 

(). 75. In repeating back through the tell-tale line from | 
the room in which you were stationed at the test-line re- Xs ae 
ceivers, to the room in which Mr. Drawbaugh and Judge w 
Hill were operating the test-line transmitters, was there any - | 
failure, at any time, to get the words perfectly through the 
tell-tale line / 

A. There seemed to be such dithculty at various times; 
I had to correct what was spoken into the’ tell-tale line at 
my end several times, deeming it necessary where the errors 
made were material; the word * polarization,” for example, 
which came perfectly well through the test line seemed to 
fail of transmission through the tell-tale line, and it was 
sent to room 24 by a messenger; moreover, in Comparing 


the stenographer’s report of what was transmitted on the 
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tell-tale Tne with what was received on the same line [| 


observe some errors of transmission. 


— 
—) 


(). 76. Are not sueh errors more or less common to al 
telephone lines in practical use for business purposes / 
A. My own experience is. that they are. 
] 


(). o¢. And words and sentences frequently have to be 


1} 


repeated and even spelled out occasionally on almost all 
telephone lines, do they hot { 

A, They do. 

Q. 78. In vour 75th answer vou say, vou had to correct 
what was spoken into the tell-tale line at vour end several 
times, deeming it necessary where the errors made were 
material ; explain a little more fully just what you mean 
by that statement / 

A. I mean simply that on attempting to repeat what | 
had sald as received bv me Upon the test-line,. the person 
transmitting over the tell-tale line would make errors in re. 
peating my words, especially when the sentence was at 
long. For example, in the first experiment I said * 1] 
hardly know what to say.” The person transm1 
the tell-tale line said * 1 don’t know what to Sa \ ¢” gm 
eorrected him. and he then transmitted the sentence cor 
rectly. 
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purport to be reproductions; stating whether you know of 
any practical or material variations from the plan or con- 
struction of the original instruments, and giving your 
opinion to the fairness and conclusiveness of the tests 
which you have made this winter and have described in 
your depositions 4 

A. IT have made comparison of the instruments of the 
forms known as “B”, “C”, % F” and “I” with which I 
made the experiments at the Washington hotel and at the 
University of Pennsylvania, with the remains of the 
original instruments in the hands of the examiner, and 
with the photo-lighographed representations of the same. 
On the 20th of January I called upon Mr. Ott at the Con- 
tinental hotel in this city, and examined the parts of the said 
Drawbaugh instruments which were in his possession. [| 
compared the original drawings of these instruments with 
the instruments themselves, and satisfied myself that these 
drawings were, in all essential details, accurate representa- 
tions of the instruments from which they were taken. | 
also compared the drawings of certain of these forms of 
instruments which had been reproduced in the original 
reproductions, and found these also to agree essentially in 
all their details. Having received from counsel, photo- 
lithograph copies of these drawings, | compared these with 
the reproduced instruments of these forms with which I 
experimented. My opinion is, as the result of these com- 
parisons, that the instruments with which I experimented, 
of the form specified, are tfaithtful fuc-similes of the 
original instruments in all essential details, at least, so far 
as can be judged from the incomplete originals in the 
hands of the examiner. It is clearly evident, in’ my 
opinion, that the original instruments knownas * B”, °C” 
and “ I” must have been constructed as, and if used at all, 
must have been for magneto-telephones. My opinion is, 
further, that the instrument of the form known as * F” 
was constructed for the purpose of telephonic transmission 
on the principle of varying the resistance of the line. 
Believing that the reproductions of these originals are faith- 
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ful copies of these, without any practical or material varia- 
tion in their plan or construction, so far, at least, as can 
be judged from the portion still in existence; and the 
tests made with these reproductions having shown — that 
they are fully capable, in my judgment, of transmitting 
articulate speech, successfully, Iam led to the opinion that 
the originals of these instruments ‘may have been used 
successfully for a like purpose. That the reproduced in- 
struments have been fairly made, and have been experi- 
mented with with entire fairness, so far as my knowledge 
of them goes, is beyond a question, in my opinion. 
Recess until 1.45 P.M. 

(). 80. Will vou please describe the material employed in 
the * F” form of instrument during your several tests—I 
mean the material contained in the small box suspended 
inside of the tumbler, and through which the battery cur- 
rent passed ¢ | 

A. The material which was contained in the wooden box 
referred to was, in the case of the instruments heretofore 
designated as * FL” and * F 2”, carbon, more or less finely 
divided ; it looked to me like coke which had been pulver- 
ized to a moderate degree of fineness, and gin this form 
placed in the wooden box. In the case of instrument 
marked * F 3°, the carbon contained in the wooden box was 
much finer and appeared to be mixed with some metallic 
powder, probably bronze powder. 

(J. 81. What, if any, difference of result did you observe 
In any of your tests, between these instruments of the * Fk” 
form having the different carbons, as you have stated / 

A. The difference between them was not very decided. 
When properly adjusted, they all transmitted satisfactorily. 
My impression is that, of the two-legged transmitters, °° F 1” 
and ** F 3, the latter gave a trifle better articulation than 
the former; * F 2”, however, seemed to be rather easier to 
adjust, and to stay in adjustment better. 

(J. 82. How do the results of these tests compare with the 
results of the tests of Alexander Graham Bell’s instruments 
at the Centennial / 

Be 
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A. The articulation of the Drawbangh magneto instru- 


ments, in the tests referred to, was fully equal if not super- 


ior to anything that I heard upon the instruments of Mr. 


Bell, while the former were distinctly louder than the latter, 
as I recall them. The results obtained with the * Ff” trans- 
mitter were decidedly more satisfactory for commercial j 
purposes, with both receivers * B” and “1”, than anything | 


obtained with the magneto instrument at the Centennial. 


(). 83. With the Drawbaugh magneto instruments, of the . 
“By 6C™ and *f* forms, did you experience any difh- * 
culty in keeping them in adjustment when once they were = 
properly adjusted ¢ ‘ 


A. I did not. Instrument * 1”? was never adjusted while 
in my possession, and instruments * B” and *C” were ad- i 
justed only once or twice for the purpose of observing the | 
effect of varying the distance between the poles of the mag- 
net and its armature; neither of these instruments got out 
of adjustment when in use, if properly handled. 

(). S4. Tlow about instruments of the “FF form, so far 
as adjustinent and staying in adjustment are concerned / 

A. The instruments of the * F form, so far as my expe- 


rience with them goes, are equally adjusted by turning a f 
screw or screws attached to the rod or rods holding the car- 
bon cup; when once in adjustment, if allowed to remain fixed 
in one position, they retain their adjustment very well; but | 
when disturbed, as when the tumbler is taken in the hand “3 ‘ 
and held to the mouth, the loose carbon in the box may w 
change its position and impair the articulation ; in some cases, ve 
however, the articulation continues good in spite of such } 
disturbances ; and even when injured, the articulation may % 
generally be restored by slightly tapping the instrument. . q 
Cross-eraniined hy Mr. Dich SOM ? 
X-Q. 85. How many days before Sunday, the 25th of 


June. IS76. was it. when you issued your invitations for 
the exhibition ot that day ? « 


A. I do not remember exactly ; my linpression is that it 
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was three or four days; some of them were given verbally, 
some of them by note, and at different times. 

X-Q. 86. At any rate, it was before the Friday evening 
when Mr. Bell called on you; was it not 4 

A. My impression is that it was. 

X-Q. 87. The principal object of that meeting was the 
exhibition of Gray’s harmonic telegraph; was it not / 

A. I myself regard Mr. Gray’s harmonic telegraph as 
the most lmportant thing that was to be exhibited on that 
day ; it was the thing that we were to see on that particular 
day. 

X-Q. Ss. When Prof. Bell called upon Vou on Friday 
evening, did he explain to you what he wished to have seen 
by the assembled gentlemen on the following Sunday / 

A. My recollection is that he did not, at least specifically. 

X-Q. 89. After you had got through with the exhibition 
which was the object of the meeting, and the party had ac- 
cepted Mr. Bell's invitation to see his apparatus and had 
gone Where it was, did not Professor Bell explain to you 
the theory of lis invention of the telephone 4 

A. My recollection is that he did not mention the theory 
of the telephone, except in so far as it was done in deserib- 
ing the harmonic telegraph ; it was already late, and the 
allotted time very nearly exhausted ; it was very warm, and 
signs of impatience were becoming manifest on the part of 
some of those present; when the subject of the speaking 
telephone was reached, therefore, my recollection is, that le 
contined himself pretty closely to a statement of the facts, 
without discussing specitically the theory of the instrument. 

X-Q. 90. You said that you were “greatly astonished 
and delighted to hear, for the first time, the transmission of 
articulate speech electrically ~; did not the other scientitic 
ventlemen present express themselves as greatly astonished 
and delighted also, in consequence of that exhibition / 

A. I believe that they did, without exception. 

X-Q. 91. And do you think they went away without 
having communicated to them the theory that this result 
was produced by causing electrical undulations, similar in 
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form ty the vibrations of the air accompanying the voice of 
the speaker / 

A. Of course, I cannot speak for the others present ; 
perhaps, very naturally, their interest in the remarkable re- 
sult that they had just witnessed led them to:question Mr. 
Bell in regard to the theory of the telephone; as for my- 
self, the mode of operation of the instrument was obvious, 
at onee, as soon as it was exhibited; it was one of those 
marvellously simple inventions that causes one to wonder 
on seeing it for the first time, that it had not been invented 
long before; as I have already said, [ do not remember that 
Mr. Bell discussed in my hearing the theory of the instru- 
ment; and my recollection is that it was not until some 
months afterwards that [ heard of Mr. Bell’s theory of an 
undulatory current specifically. 

X-Q. 92. Wouldn’t you say that, among those- present, 
Sir William Thomson would be recognized by the scientists 
of the world as the most learned and expert electrician of 
the party / 

A. In the general sense, unquestionably. 

X-Q. 93. Professor T. Sterry Hunt was present also, was 
he not ¢ 

A. I do not recollect positively ; he may have been. 

X-Q. 94. In this case a letter from him to Mr. Bell is in 


evidence, dated the same day, in which he says: * I re- 


turned to my hotel with Sir William Thomson and dined 
with him. He speaks with much enthusiasm of your 
achievement. What yesterday he would have declared im- 
possible he has to-day seen realized ; and he declares it the 
the most wonderful thing he has seen in America. You 
speak of it as an embryo invention, but to him it seems 
already complete, and he declares that before long, friends 
will whisper their secrets over the electric wire. Your un- 
dulating current he declares to be a great and happy con- 
ception.” Now, does that cotemporaneous document re- 
fresh your memory any as to what was talked of and ex- 
pressed by those present / 
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The alleged letter and all statements therefrom 

objected to as secondary evidence. 

A. It does not. I have already said that I do not re- 
member hearing of Mr. Bell’s undulating or undulatory 
theory of the telephone until some months after that ex- 
hibition. It is quite probable that the theory of the tele- 
phone may have been discussed between Sir William Thom- 
son and Mr. Bell in a private conversation on that day. 

X-Q. 95. As you recognized that theory when you saw 
the instrument operated, and as it—the telephone—was a 
new phenomenon, performing its astonishing results by the 
use of the undulatory current and by that alone, don’t you 
believe it was recognized by the others as well as yourself, 
and talked about 4 

Objected to as assuming that the witness has testi- 
fied to recognizing any particular theory, when he 
saw the instrument operated ; secondly, because the 
question assumes a theory; and thirdly, because the 
question asks the witness for an opinion as to a fact 
entirely outside of the domain of expert testimony, 
upon which an opinion is not evidence. 

A. When I saw the instrument in operation I recognized 
that the vibration of the armature attached to the dia- 
phragm in front of the poles of the sensitized magnet, 
developed a counter electro motive force which varied the 
current on the line proportionally. Of course, others be- 
sides myself may have seen at that time that this was the 
mode of action of the transmitting instrument. The word 
‘“undulatory ” did not occur to me, so far as I recollect, in 
this connection. 

X-Q. 96. But don’t you know that that word is used to 
express in short the phenomenon which you have described 
in more words in your last answer, when applied to the 
transmission of speech over the telephone / 

Objected to as an attempt to examine the witness 
upon the subject of the theory of the electric speak - 
ing telephone, a matter on which he was not ex- 
amined in chief, and as to which, if the complainants 
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now examine him, they make him their own wit- 
ness, 

A. I know that the word “undulatory” has been used 
by Mr. Bell to characterize the currents which are pro- 
duced by, or result from, the action of the maguaeto trans- 
mitter. . 

X-Q. 97. When Elisha Gray doubted that the apparatus 
transmitted speech with the form of transmitter Mr. Bell 
there used, and suggested “that the effect might have been 
produced by mechanical transmission ”, what did you under- 
stand to be the method suggested by the words “ mechanical 
transmission ” 

A. I do not understand that Mr. Gray “doubted” 
that the result had been produced with the form of trans- 
mitter that Mr. Bell used, because he had himself heard it. 
My statement was: “He said he was surprised that 
the result we had heard had been obtained with the form 
of transmitter Mr. Bell had used.” It will be remembered 
that in the preceding February, Mr. Gray had filed a caveat 
in the patent office for transmitting speech electrically, the 
transmitter being an instrument for varying the resistance 
on the line. This, so far as any evidence in my possession 
voes, was before Mr. Bell had succeeded in accomplishing 
this result. Mr. Bell’s transmitter operated by varying the 
electro motive force on the line, and thus differed in prin- 
ciple from Mr. Gray’s. I understood Mr. Gray’s surprise 
to arise from the fact that this result couid be obtained in 
this way, and not from the fact that it was obtained at all. 
In my answer referred to in the question, I used the word 
“might” in the sense of possibility, and probably “ could” 
would have been the better word. The impression that I 
received from Mr. Gray’s remark was, that on hearing the 
sounds in the telephone, the first impression was, that they 
had been transmitted mechanically by an actual vibration of 
the intervening medium, as in the string telephone, so- 
called; but that on examining the wires, they appeared to 
be so fastened that such mechanical transmission did not 


seem to be possible. 
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X-Q. 98. That is, he doubted the electrical transmission 
of speech by the apparatus there shown, and actually exam- 
ined the wire connections to ascertain whether it hadn’t 
been transmitted mechanically; and when he found that 
their arrangement excluded that hypothesis, he accepted the 
truth with surprise; is not that so / 

A. My previous answer contains all that I know upon 
that subject. | 

X-Q. 99. Did you mean to say, in any answer yon have 
given, that before the 25th of June, 1876, Elisha Gray had 
ever made an electrical speaking telephone of any Mind, or 
that then, or at any other time, he ever told you that he 
had made one before that time / 


5 
? 


A. I believe I have not said any such thing. 

X-Q. 100. Do you know who made the reproduced 
Drawbaugh telephones that you experimented with, or who 
fitted them up for operation / 

A. I do not. 

X-Q. 101. Do you know who prepared the carbon pow- 
ders that were used in the different forms of instrument 
7 , 

A. Mr. Drawbaugh stated to me that he prepared them 
himself ; I know nothing further than this. | 

X-Q. 102. Do you know who F. W. Smith of Boston is, 
and what connection he had with these constructions and 
preparations ; or have you had any talk with him on the 
subject 4 

A, I suppose he is the Mr. Smith who was present in the 
early part of the tests of the Drawbaugh telephones, made 
in January. [ have no knowledge that he had anything to 
do with the construction of these instruments, and I had 
no conversation with him upon the subject. All the assist- 
ance that he ever rendered, to my knowledge, was in 
listening to the instruments, either on the test-line or on the 
tell-tale line. I have not seen iim since the latter part of 
January. 

X-Q. 103. The argument which you have been ealled 
upon to adopt and swear to, supplementary to your state- 
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ment of facts, as I understand it, is this, when stated syllo- 
gistically : 

1. The new reproductions are suecessful talking tele- 
phones, and substantially as good articulators a’ those in 
common use. ; 

2. These new reproductions are fuc-similes of the first 
reproductions and of the original instruments, in ali partic- 
ulars essential to the transmission of speech. 

3. Therefore, the original instruments and the first repro- 
ductions were successful talking telephones, and substanti- 
ally as good articulators as those now in common use; be- 
cause the laws of nature are constant, and like causes must 
be followed by like results. 

Is not that the argument which you propose to present 
to the court 4 

Objected to; first, as assuming that the witness 
has been called upon to adopt or swear to any argu- 
ment, whereas, on the contrary, he has only been 
called upon to examine and state facts which have 
become known to him through his own investiga- 
tions; secondly, as assuming apparently that the first 
reproductions of the Drawbaugh telephones were, 
when examined by the witness and compared with 
the instruments in his hands for testing, in such 
condition as to adjustment or freedom from the ef- 
fects of wear and tear, as to be ready for use as suc- 
cessful speaking telephones ; the question itself being 
grossly argumentative and cunningly designed to so 
couple the first reproductions with the last as to 
make whatever statements the witness may have 
given or may give concerning said last reproduc- 
tions and their tests by him, apply to the first  re- 
productions, which he has not tested. 

A. The form of statement in my direct answer referred 
to is as follows: ‘* Believing that the reproductions” (mean- 
ing by this the instruments experimented with by myself) 
“of these originals are faithful copies of these, without any 
practical or material variation in their plan or construction, 
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so far, at least, as can be judged from the portions still in 
existence, and the tests made with these reproductions 
having shown that they are fully capable, in my judgment, 
of transmitting articulate speech suecessfully, [am led to 
the opinion that the originals of these instruments may have 
been used successfully for a like purpose.” The statement 
which [ have now made, and, in so far as it is synonymous 
with it, the statement which is made in the question is 
what I intend to have go before the court. 

X-Q. 104. What I want to know particularly is, whether 
you wish to go before the court with the sworn statement 
that, as a matter of fact, to your knowledge, either the 
original instruments or the first reproductions were fic- 
similes of, or substantially identical with, the exhibits put 
into your hands by somebody for trial, in respect to the 
conditions or constructions essential for the suecessful 
transmission of speech / | 

A. I wish to gO before the court with the exact opinion 
stated in my last answer; no more, no less. 

X-Q. 105. Do you know anything about the truth of the 
assumption in the argument, that the originals and the first 
reproductions, or either of them, were, when they were in 
condition to be operated practically, substantially identical 
with the instruments you tested, in respect to the construc 
tion and the conditions essential for the successful trans- 
mission of articulate speech, about which you have ex pressed 
an opinion in the form of a belief ¢ 

Objected to as mere badgering ; the meaning of 

. the witness in the testimony he has given being per- 

fectly clear, and the meaning of the question being 
very obscure. 

A. As I did not see either the originals or the first re- 
productions of the Drawbaugh instruments in question be- 
fore the month of January last, I cannot, of course, state 
what their condition as to construction or adjustment may 
have been previous to that time; as a result of comparisons 
made between the reproductions with which I experimented 
and the originals and first reproductions of the Drawbaugh 
B10 
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instruments, I came to the conclusion expressed in my an- 
swer to direct question 79, as follows: “ My opinion is, as 
the result of these comparisons, that the instruments with 
which I experimented, of the forms specified, are faithful 
fac-similes of the original instruments in all essential de- 
tails, at least so far.as can be judged from the incomplete 
originals in the hands of the examiner.” The belief stated 
in the latter part of that answer is based upon the evidence 
afforded by the examinations and comparisons of the vari- 
ous instruments concerned, as detailed in that answer. 

X-Q. 106. You have also sworn that, in your opinion, the 
man who made the “* F” transmitter originally, and the re- 
ceiver to go with it, did so with the intention of producing 
a talking telephone; isn’t it also your opinion, that that in- 
tention must have been founded upon, first, the theory that 
the electrical undulations must be made to conform sub- 
st:ntially to the form of the air waves ; and secondly, upon 
the fact that the substance in the box varied its conduc- 
tivity under varying pressure so as to produce these undula- 
tions ? | 

Objected to as assuming that the electric speaking 
telephone could not have been invented, except by a 
person who had distinctly formulated the so-called 
undulatory theory of transmission; whereas, if the 
assumed inventor conceived of a plan by which the 
vibrations of the diaphragm spoken to were simply 
reproduced or copied electrically by the diaphragm 
of the receiving instrument, he could have produced 
the invention as readily without assuming anything 
about the form of the vibrations, or of the currents 
passing on the line between the instruments. 

A. I fail to find in my testimony any opinion as to the 
intention of “the man who made the ‘ F’ transmitter origi- 
nally, and the receiver to go with it.” I suppose what is 
referred to is the following (see Q. 79): “ My opinion is, 
further, that the instrument of the form known as ‘ F’ was 
constructed for the purpose of telephonic transmission on 
the principle of varying the resistance of the line.” If this 
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is the opinion referred to, then it does not seem to me to 
carry any opinion as to the intention of the inventor with 
regard to any particular theory of its action, or any opinion 
that any theory whatever ‘of its action must have been 
formed by him. 


Re-direct by Mr. Hill: 

(). 107. In your cross-examination, you have referred 
to the instrument known as a string telephone; is it not 
necessary to the transmission of speech by that instrument, 
that the connecting string should be drawn taut, or put 
under tension / , 

A. It is; the transmission is improved by tightening the 
cord. 

(). 108. What was the character of the fastenings con- 
nected with Professor Bell’s telephone at the Centennial 
that precluded the mechanical transmission of the sounds 
over the wire 4 

A. I did not examine them closely, but the transmitting 
and receiving stations were not in sight, the one from the 
other, so that the wire could be stretched direct. It 
went around by a somewhat circuitous route and was 
fastened at several points to the building. While this did 
not absolutely preclude mechanical transmission, it reudered 
it extremely improbable; but until this hypothesis was re- 
moved, the fact of electrical transmission remained in doubt. 

@. 109. And from what you saw and heard there, you 
were left in no doubt as to the fact of electrical trans- 
mission, were you / 

A. None whatever. 

: GEORGE F. Barker. 


Sworn and subscribed to before me this 14th day 
of March, 1885. : 


Frep. M. Ort, 
Special Examiner. 
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February 2, 1885, 8 P. M. 
Present—For complainants Messrs. Dickerson and Stor- 
row: for defendants Mr. Hill. 


Alonzo F. MeGaffick being produced, sworn and ex- 


amined on oath, saith: 


kivamined by Mr. [Hill: 
My age is thirty-three; residence Beaver, Pennsylvania ; 
occupation fruit-tree agent, now; [I am a printer by trade. 
Q. 1. Did you ever reside in Harrisburg, Pennsylvania ¢ 
i A. Yes, sir; I first came to Harrisburg in the late sum- 
mer or early fall of 1873, and was there most all the time 
until in 1877 along in the summer. 
(). 2. While you lived in Harrisburg did you ever go on 
any fishing excursions over in Cumberland county 4 
A. Yes, sir; I was over there once, that is on a fishing 
excursion; I have been in Cumberland county a number of 
| times, hap only once on a fishing excursion. 
(). 3. Was anybody with you on that fishing excursion ; 
if so, lie’ 
A. Yes, sir; I went there with Dr. Updegraff, of Harris- 
burg, and Joseph Boyle, and a gentleman by the name of 
Stackpole; I don’t remember his first name. 
(). 4. Did anyone else join the party / 
. A. I think a gentleman by the name of Smith came over 
‘ the next morning. 
ye (). 5. Where did you stop over night during the execur- 
sion 4 4 
A. On a little island in the Yellowbreeches creek. 
(). 6. How far was that island from Milltown or Eberly’s 


mills / 


Oe RORRORES 


A. But a short distance; I don’t know exactly how far. 

(). 7. Did you go up to the village of Milltown while you 
were encamped on that island 4 

A. No, sir. 

(). 8. While you were encamped on that island, or while 


you were on that fishing excursion, did you go to the shop 
C1 
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or old mill occupied by Daniel Drawbaugh, on the banks of 
the Yellowbreeches, about a couple of hundred yards below 
the village of Milltown ? 

A. No, sir: I think not. 

QQ. 9. Were you ever in that shop or mill ¢ 

A. No, sir; not that I can mind of ; but I believe that 
Dr. Updegraff was there at that time, and, I think, Mr. 
Stackpole ; I am not positive about Stackpole, but think I 
heard Updegraff say, after he came back, that he was at 
the mull ¢ 

Counsel for complainants objects to so much of 
the answer as relates to anything said by. Updegraff, 
as not competent testimony. 

(). 10. Were you keeping house or boarding at the time 
of that fishing excursion / 

A. Boarding; I never kept house in Harrisburg. 

(. 11. With whom were you boarding at that time / 

A. Dr. C. E. Updegraff. 

Q. 12. In what house was Dr. C. E. Updegratf living at 
the time of that fishing excursion 4 

A. A house on the corner of Fourth and Market streets. 

(). 13. Do you know who his landlord was ¢ 

A. I think a gentleman by the name of Strouse. 

(. 14. How long did you board with Dr. Updegraft in 
that house / 

A. Well, about a year, lacking a week or two perhaps ; 
he moved there the Ist of April, and I went to board with 
him either the first or second week he lived there. 

Q. 15. About the Ist of April in what year did he move 
into that house / 

A. In 1875. 

@. 16. And do you mean to be understood that he moved 
out of there on the Ist of April, 1876 ? 

Objected to as leading. 

A. Yes, sir; he moved away from there on the Ist of 
April, 1876. 

Q. 17. In what year was it that you and the party you 
have referred to went on the fishing excursion over to the 
Yellowbreeches creek ? 
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A. In the year 1875. 

q). 18. And about what time of year / 

A. In the month of June or July, but, I think, June. 

(). 19. From what house did the July excursion start / 

A. Dr. Updegraff. | 

Q. 20. What was the business of Mr. Boyle, whom you 
mention as being one of the party / | 

A. He was a compositor or printer. 

(). 21. Do you know how he happened to leave his work 
and go on a July excurson at that time ¢ 

A. [ think he was sick; he was sick a good bit that sum- 
mer, . 

QQ. 22. Do you know whether or not he was connected 
with some of the Odd Fellows lodges in Harrisburg, at 
that time / 

Objected to as leading. 

A. Yes, sir; he was——the lodge known, I believe, as the 
Lamberton lodge. 

(. 23. Do you know whether or not he drew any benefit 
from the lodge as the result of his sickness / 

Same objection, and further that the witness had 
no means of knowledge. 

A. He told me that he did. 

Answer objected to by counsel for complainants, 
as leading. 

(). 24. When did he tell you that 4 

Same objection. 

A. About the time we went on this fishing excursion. 

(). 25. How happened the matter to come up as a sub- 
ject of conversation, and what was said about it at that 
time ¢ 

Saine objection. 

A. Well, we worked in the same office, and I got a fur- 
lough for a few days, on account of either being aliead of 
the forms or the rollers had melted, and, of course, I was. 
off wages, and the conversation came up if I belonged to 
the Odd Fellows and was sick I would be receiving ten 
dollars a week. We were twitting Boyle because we 
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thought he was playing off about his being sick while his 
furlough was going on, and about his getting ten dollars a 
week. - Of course, then, we knew that he was sick, but that 
conversation would come up when we would be in his room 
to see him or in the parlor. 

(). 26. You were joking with him about it, if I under- 
stand you; is that the idea / 

Objected to. 

A. Yes,sir; I had no doubt but what he was sick. 

(). 27. Where was Boyle living at that time / 

A. He was living with Dr. Updegraff. 

(J. 28. Did he board with Dr. Updegraff some time ? 

A. About two years. 

@. 29. Do you know whether that trip on which you 
went with Dr. Updegraff, Mr. Boyle and others over to the 
Yellowbreeches creek on a fishing excursion, was or was 

i not the first time that Dr. Updegraff and Mr. Boyle had 
been over there on a fishing excursion together / 

A. I think it was not the first time. 

(. 30. Have you or not: any recollection of their being 
over there on some prior occasion 4 

Objected to as leading. 

A. Yes, sir. 

Q. 31. How long was it before the trip on which you 
accompanied them / 

A. But a short time before; I can’t just state how long. 

(). 32. Do you remember anything about the boat that 
they used on that trip before you went with them / 

A. Yes, sir; the doctor had got up a canvas boat, and 
they took it along with them. 

(). 33. Do you know what the condition of the boat was 


when it came back ? 


stone, and tore a hole in it. 

Q. 354. After they returned from that first trip, on which 
they used the canvas boat, did you hear either of them 
mention anything remarkable that they had seen while on 


the trip ¢ 


A. Yes, a bad condition, they either struck a snag or 
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Objected to as calling for hearing. 

A. Yes, sir; I believe so. 

(). 35. What was it / 

Same objection. 

A. Why, something that they called a talking machine. 

(). 36. How long after they returned did you hear them 
speak of this talking machine ‘ 

A. I believe the first evening. 

(). 37. Did they state where they had seen it / 

Same objection. 

A. Yes, sir; over at some old mill. 

(J. 38. Did they state who had it there at the old mull, 
and if so, do you remember the name / 

Same objection. 

A. Well, Iam not just positive, but think it was Draw- 
baugh, or some such name. 

(J. 39. Did you understand from them, at the time, that 
either of them had talked through the machine ¢ 

Objected to as leading, as calling for hearing, and 
as not calling for the witness’ recollection. 

A. It is my recollection that the doctor had; I am_ not 
positive whether Boyle stated that he had or not. 

(). 40. Was there much or little conversation at Dr. 
Updegraff's while you boarded there with regard to that 
talking machine ¢ 

Same objection. 

A. Oh, a great deal. 

A. F. MeGarricx. 


C'POSS-C0 ANN ination maeved hy Counsel tor ( in peeiudnts, 
Sworn and subseribed before me this seeond day 
of February, 1885. 


Frer. M. Orr, Special Examiner. 


Adjourned until February 3rd, 1885, at 10 A. M. 
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Feb. 3d, 1885, 10 A. M. Examination resumed pursuant 
to ad journment. 
Present—Same counsel. 


Henry Brenizer being produced, sworn and examined, 


saith: 


Examined by Mr. Hill: 

(). 1. Please state your name, age, residence and occupa- 
tion / 

A. My name is Henry Brenizer, but I sign my name 
“ Harry ;” my age is forty-six; I reside at 831 McKean 
street, Philadelphia, Pa.; I am a printer. 

Q. 2. Did you formerly reside in Harrisburg, Penna. 4 

A. Yes, sir. 

@. 3. While there, were you acquainted with Dr. C. E. 
Updegraff, then of Harrisburg ? 

A. Yes, sir. 

Q. 4. Did you ever board with him in Harrisburg / 

A. Yes, sir. 

(. 5. When did you commence to board with him ¢ 

A. The last week in April, 1875. 

(). 6. In what house was he living at that time ? 

A. At the corner of Fourth and Market streets, Harris- 
burg. 

Q. 7. Do you know whom he rented the house of / 

A. Benjamin Strouse. 

(. 8. When he moved away from that house, what house 
did he move his family into ¢ 

A. On Fourth street, above Market. 

@. 9. And do you know whom he rented that house 
from ¢ 

A. Mr. Young. 

Q. 10. While you were living with Dr. Updegraff, did 
you know two gentlemen named Joseph M. Boyle and A. 
Frank McGaftick ? 

A. Yes, sir. 


Q. 11. Do you know where they were boarding at the 
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time you were boarding with Dr. Updegraff in the house at 
the corner of Fourth and Market streets / 

A. At the same place. 

@. 12. Did you work with them at the same printing 
ottice, or at different offices / 

A Different offices. 

Q, 13. Were you an Odd Fellow / 

A. Yes, sir. 

Q. 14. Did you and Boyle belong to the same lodge, or 
different lodges 4 

A. The same lodge. 

(. 15. Can you tell us whether or not Mr. Boyle was on 
the sick list of the lodge at any time while you and he 
boarded with Dr. Updegraff, on the corner of Fourth and 
Market streets / 

A. He was. 

(. 16. Did you know anything about Dr. Updegraff, Mr. 
Boyle, Mr. McGaftick and others going on any fishing exeur- 
sions together / 

A. I do. 

Q. 17. Do you know where they went / 

A. Upthe Cumberland Valley to Milltown, or Eberly’s 
Mills, as they call it. 

(). 18. When was that / 

A. That was in 1875. 

Q. 19. According to your best recollection, about low 
long was it after you went to board with Dr. Updegraff at 
the corner of Fourth and Market streets / 

A. During that summer. 

(. 20. After their return from that fishing excursion, do 
you remember hearing any talk among them about where 
they had been, or what they had seen, or not / 

Objected to as calling for hearing. 

A. They were speaking about a talking machine. 

Q. 21. Do you remember whether they stated where they 
had seen the talking machine, or whose talking machine it 
was / 

Same objection, and as leading. 
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A. Milltown; Drawbaugh’s talking machine. 

(). 22. Where did this conversation take place at which: 
you heard them speaking of Drawbaugh’s talking machine ¢ 

Objected to as calling for hearing. , 

A. At Dr. Updegraff’s house, at the dinner table. 

Q. 23. Which house was that ? 

A. At the corner of Fourth and Market streets, Harris- 
burg. 

(). 24. Did any of them say whether they had or had not 
talked through the talking machine, or heard talking 
through it 4 | 

Same objection. 
A. Dr. Updegraff said he talked through it. 


Cross-eramined by Mr. Dickerson: 

X-Q. 25. Who lived in the house with Dr. Updegraff on 
Fourth street above Market / 

A. He kept boarders; there was a man by the name of 
Frank MecGaftick, Joseph Boyle, William Goldsmith, Wil- 
liam Irvin; that is all, I believe, but his family and ser- 
vant girl. 

X-Q. 26. Did you board with him also ¢ 

A. Yes, sir. 

X-Q. 27. Who first talked to you about the conversation 
that you heard between Dr. Updegraff and the other per- 
sons you have mentioned ; and when was it that you were 
first spoken to about it 

A. Dr. Updegraff was speaking of it at the dinner table, 
during the summer of 1875. 

X-Q. 28. You do not understand the question. “When 
Was it that you were first spoken to by some one else with 
reference to the conversation of 1875; and who spoke to 
you about it / 

A. Dr. Updegratf, Joseph Boyle and Frank MeGattick 
were talking about it at the dinner table. 

X-Q. 29. Can you tell us when it was that somebody re- 
minded you that such conversation had been had in your 
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presence in 1875, and who the person was who first re- 
minded you of such conversations / 
Objected to as assuming and misleading. 

A. The conversation took place at the dinner table, be- 
tween Dr. Updegraff, Joseph Boyle and Frank MeGattick. 

X-Q. 30. Since the date of that conversation, and until 
you were examined here today, hasn’t somebody spoken to 
you about that conversation, reminding you of it and bring- 
ing your memory to it; and if so, when were you so re- 
minded of the conversation, and by whom 4 

A. I rernember that conversation distinctly at the dinner 
table. 

X-Q. 31. But you have forgotten, have you, when any 
person spoke to you about it since that date, and who that 
person was, and what he said ? 

A. No, sir; no one spoke to me. 

X-Q. 32. Then, the first time that you have told that 
story to any one since 1875 was today, when you were ex- 
amined ; is that so ? 

A. Yes, sir. 


Re-direct by Mr. N11: 

(). 33. You have evidently misunderstood Mr. Dicker- 
son’s questions, and I will endeavor to put the question so 
that you will understand it. Who first spoke to you about 
giving testimony in this case / 

Counsel for complainants objects to the method of 
instructing the witness to retract his testimony, and 
says that the witness hasn’t said that he misunder- 
stood the question, and there is no evidence what- 
ever that ne has misunderstood it. 

A. Dr. Updegraff. 

(). 34. How long ago / 

A. About three weeks ago. 


Pe-cross by Mr. Dickerson: 
X-Q. 35. Do you wish to retract your answer to the 32d 


question ¢ 
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A. I misunderstood you. 

X-Q. 36. Whom did vou understand by that question 
when you said that this was the first time that you had told 
that story to any one since 1845 7 

Respondent’s counsel objects to the statement on 
the ground that the witness has not stated that this 
was the first time that he had told the story to any 
one since 1845. 

A. I understood he asked me whether any person had 
spoken to me today. 

X-Q. 37. Tell us exactly what Dr. Updegraff said to 
you three weeks ago about this subject, and exactly what 
you said to him ‘ 

A. Well, he came down to my house one Sunday morn- 
ing and told me he wanted me as a witness in this case, and 
asked me whether I remembered when I boarded with hin, 
when he was living at the corner of Fourth and Market 
streets. I told him yes, I remembered when I boarded 
there. I told him I came to board with him about the lat- 
ter part of April or first week in May, in the year 1875. 
He said he didn’t know exactly when he would want me. 
Then we talked about family matters. 

X-Q. 38. Was that all the conversation between you 
with regard to this subiect / 

A. Yes, sir. 

X-Q. 39. Since 1875, with the exception of this conver- 
sation with Dr. Updegraff, have you told the story which 
you have sworn to here to other persons ¢ 

A. No, sir. | 


Harry BRENIZER. 


Sworn and subscribed to before me this 3d day of 
February, 1855. 


rep. M. Orr, Special Examiner. 
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Fer. 3, 1885, 8 P. M. 
Present: Same counsel. 


Joseph M. Boyle, being produced, sworn and exam- 
ined, saith : 


Examined by Mr. Hill: 

My age is thirty-five; residence Cincinnati, Ohio; I deal 
in a patent medicine. 

@. 1. Were you formerly a printer by occupation / 

A. Yes. 

(. 2. Did you ever work at the printing trade at Harris- 
burg, Pennsylvania / 

A. Yes, I did. 

(. 3. In what years ? 

A. I think I went there in 1872, and worked there 1873, 
1874, 1875, 1876 and part of 1877. 

QQ. 4. While you lived in Harrisburg, did you know Dr. 
C. E. Updegraft, who lived there ? 

A. Yes, sir. 

Q. 5. Did you ever board in his family at Harrisburg ¢ 

A. I did. 

(. 6. When did you commence boarding in his family 
there / 

A. I commenced the first week in April, in 1875. 

(. 7. What house was Dr. Updegraff living in when you 
first commenced to board with him / 

A. He lived in Strouse’s house, on the corner of Fourth 
and Market. 

Q. 8. Do you remember when he moved his family out 
of that house, and to what house he moved them / 

A. He moved on the Ist of April, 1876, to a frame house 
next to the express office, on Fourth street. 

(). 9. Was that frame house between Market and Walnut 
streets ? 

A. It was. 

Q. 10. Do you know whom his landlord was from whom 
he rented the frame house on Fourth street, between Wal- 
nut and Market ? 
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A. Yes, sir; it was Mr. Young—a butcher, I believe. 

(). 11. During the Centennial year—1876—where did 
Dr. C. E. Updegraff spend the most of his time ? 

A. In Philadelphia. 

(). 12. Did you board with his family in the frame house 
on Fourth street, between Market and Walnut streets, after 
they moved there from the house on the corner of Market 
and Fourth / 

A. I did as long as they lived there. 

(). 13. Then, when the family moved from the house on 
the corner of Market and Fourth to the frame house on 
Fourth street, you moved with them, did you 4 

A. I did. 

(). 14. For the first two or three months after you went 
to board with Dr. Updegraff, in April, 1875, what was the 
condition of your health ¢ 

A. I was sick most of the time, suffering from dyspepsia, 
or lead poisoning. 

(J. 15. Were you at that time a member of the fraternity 
of Odd Fellows ? 

A. I was. 

(J. 16. In what particular bodies, lodges or encampments 
were you connected at that time / 

A. I belonged to Dauphin Lodge, No. 160, and Dauphin 
Eneampment, No. 10. 

(). 17. Mr. A. Frank MecGaftick testified here last even- 
ing that he thought you belonged to the Lamberton Lodge ; 
was he correct in that or not / 

Objected to. 

A. He was not correct. 

(). 18. Was Mr. MeGaftick himself an Odd Fellow so far 
as you know ¢ 

A. He was not an Odd Fellow at that time. 

(). 19. I believe that one of the rules of the Odd Fellows’ 
fraternity requires that provision should be made for the 
pecuniary assistance of sick members in certain cases; did 
you ever receive such assistance from the fraternity when 
you were sick at any time ¢ 
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A. I did. 

(). 20. When ? 

A. Four weeks in June, 1875. 

(J. 21. How did you oceupy vourself during your sick- 
ness that summer when not able to work ? 

Objected to as leading. 

A. I wasn't sick enough to remain in my room, and con- 
sequently was out of doors as much as possible. 

(J. 22. Did you go on any fishing excursions that spring 
or summer, or not / 

same objection. 

A. I did. 

(). 23. Mention where you went on any of those fishing 
excursions / 

A. On one oceasion I went to Roekville, Dauphin 
county, I think, about five miles above Harrisburg; twice 
I went to Yellowbreeches creek, and once to Stony creek. 

(J. 24. Who,if anybody, went with you on your two fish- 
ing excursions to Yellowbreeches creek ¢ 

A. The first time Mr. Jordan drove Dr. Updergratt and 
[ to John Zacharias’ mill ; and on the seeond trip Dr. Up- 
degratff, Frank MceGattck, and a Mr. Smithand a Mr. Stack- 
pole and myself. 

(J. 25. On the second trip, when Messrs. Smith, MeGat- 
tick, Stackpole, Updegraff and yourself went together, how 
did you go over to the Yellowbreeches ¢ 

A. We went on the ears to the station, and walked over 
to the creek. 

(). 26. At what time did this second tishing excursion to 
the Yellowbreeches take place ¢ 

A. I believe it was in June. 

(). 27. And in what year? 

A. LS75. 

(). 28. Was it before or during or after the period of 
your drawing the relief benefits from the Odd Fellows’ fra- 
ternity / 

A. It was while I was drawing benefits from the Odd 
Fellows. 
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(). 20. Referring now to the first fishing excursion which 
you made to the Yellowbreeches, when Mr. Jordan drove 
you and Dr. Updegraff over to Mr. Zacharias’ mill, was that 
while you boarded with Dr. Updegraff, or before. 

A. That was while I was boarding with Dr. Updegraff. 

(). 30. In what house were you boarding at the time of 
that first excursion with Dr. Updegraff 

A. On the corner of Fourth and Market. 

(). 31. And in what house were you boarding at the time 
you made the second excursion to the Yellowbreeches, 
which you have mentioned ‘ 

A. The same house—corner of Fourth and Market. 

(). 32. When you started on the expedition with Dr. Up- 
degraff, with Mr. Jordan as driver, what house or place did 
you start from ¢ 

A. Dr. Updegraff’s house, corner of Fourth and Market. 

(). 33. And when the expedition, consisting of yourself, 
Dr. Updegraff, Mr. MceGaftick and others, started on your 
second trip to the Yellowbreeches, what house or place did 
the party assemble at and start from ¢ | 

A. I think we all assembled at Mr. Smith’s house down 
by the railroad. 

(). 34. Referring to your first trip to the Yellowbreeches, 
when Mr. Jordan drove you and Dr. Updegraff over to Mr. 
Zacharias’ mill, how long was that trip after you first be- 
gan to board with Dr. Updegraff’s family / 

A. I think it was about three or four weeks. 

QQ. 35. Was or was not that first trip made while you 
were receiving sick-benefits from the Odd Fellows’ lodge ¢ 

Objected to as leading. 

A. I was not receiving benefits from the Odd Fellows’ 
lodge on that first trip. 

Q. 36. Did you do any work at your trade after you got 
back from that first trip, and before you began receiving 
sick-benetits from the lodge; and if so, how much, if you 
remember / 

A. I believe I worked two weeks after I came baek from 
that trip, before I got sick and reported myself on the sick 
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list; but I didn’t report myself to. the lodge as soon as | 
quit work. | 

q). 37. During your tirst trip to the Yellowbreeches with 
Dr. Updegraff, as vou have testified, did vou stay over night 
in the country; and if so, how many niglits / 

A. We stayed two nights—one night at Jolin Zacharias’ 


mill, and the last mght at—Milltown, I believe, is the name 


of the place. 


Q. 38. Do you remember what the condition of the 


weather was, as to heat or cold, during the might that vou 
stayed at Zacharias’ mill ¢ 

A. It was pretty cold; we had to keep a fire up nearly 
all night to keep comfortable. 

Q. 39. Did you stay in Zacharias’ mill that night ¢ 

A. No; we staid on the banks of the creek. 

(). 40. Did you have any shelter there to sleep under; if 
so, What 4 

A. We hada canvas boat, which we arranged into a tent 
or covering to keep the dew off of us. 

@. 41. Do you know to whom that canvas boat beionged / 

A. It belonged to Dr. Updegraff. 

Q. 42. Do you know when it was made, or who made it 

A. Dr. U pdegratt and I made it some time very shortly 
after we moved into his house, on the corner of Fourth and 
Market. 

@. 43. Where did you make it ¢ 

A. He made the frame in the cellar, | believe, of that 
house ; and we nailed on the canvas, and oiled it in the 
back yard. 

Q. 44. After staying over night on the banks of the Yel- 
lowbreeches creek, near Zacharias’ mill, as you have testi- 
fied, what did you do the next morning end through the 
day ‘ 

A. The next morning, about nine o'clock, we loaded up 
the canvas boat and started it floating down the creek to the 


next mill; we snagged the boat going over the rifiies pretty 


soon after starting, so I got out and walked, and Dr. Upde- 
graft took charge of the boat until we got to Milltown, 
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where there was a flat-bottom wood-boat, which he brought 
over, and rowed me across the creek to the Milltown side ; 
we got there, I think, about noon, and encamped on the 
little island. 

(). 45. How long did you camp on the little island / 

A. We tished around there from that time till some time 
about dusk; we intended to sleep there all night; Mr. 
Drawbaugh came down about dusk or some time in the 
evening, and invited us up to his mill or workshop to 
sleep; he said it was too cold to sleep down along the creek 
that mht. 

(). 46. Did you accept his invitation ¢ 

A. We accepted his invitation, and went up to the mill 
then. 

(). 47. And staid in the mill over night ? 

A. And staid in the mill over mght. 

(). 48. Did Mr. Drawbaugh go into the mill with you ¢ 

A. He did. 

(). 49. How long did he remain in the mill with you and 
Dr. Updegraff that night 4 

A. He staid the biggest part of the night. 

(). 50. What time did you go to bed that night ‘ 

A. I was not feeling very well, and [ laid down pretty 
soon after I got to the mill. 

Q). 51. At what time did Dr. Updegraff go to bed that 
night ? 

A. He didn’t lay down until after Mr. Drawbaugh left 
us; it might have been midnight, or it might have been later. 

Q). 52. How did Dr. Updegraff and Mr. Drawbaugh 
spend their time in the shop that evening ? 

A. Talking. 

(). 53. What were they talking about, so far as vou re- 
member / 

A. I remember of their talking about Dr. Updegratf’s 
father’s perpetual-motion machine; about a patent axle, 
which Mr. Drawbaugh said he was preparing to manufac- 
ture; about Mr. Drawbauglhrs talking machine and other 


machines, 
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(). 54. Which one of these machines did Mr. Drawbanugh 
appear to take the greatest Interest in, so far as Vou Penreni 


ber ? 


Objected to, unless the witness has his likeness or 
SOULE other means otf letting the court see its appear 
ance, 
A. I don’t know that I could answer that. 
(). ao. Do vou remember which Colic ot the machines Vr. 
Drawbaugh and Dr. Updegraff talked most about that 


, evening, so far as you heard their conversation 4 


- 
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OO} jected to as leading, and because thie Withess 


has already testified all he knows on the subject 


A. The tirst talk about the perpetual-motion machin 


about the axle: and the last and longest Conversatioll Was 


about the talking machine, 


' 
; 


(). 56. Did vou hear all of their conversation about th 


talking machine, or not 4 


Ol jected to as an attempt to make the witness 
state what the conversation was when he did not hea) 
It. 
aa suppose I heard it all: J] eouldn’t repeat it: if I 
heard anv of it, I could hear it all. as long as Mr. Draw 
haugh Was 1 the mill. 
(). 57. Did Mr. Drawbaugh show vou or Dr. U 
any of his talking machines that evening in the mill, or not 4 
Ol jected to as leading. 
A. | dont reinem ber ot seeIng any ives es | 1 37 
ad TO Dr. U pdegraff : J ST p pose J could have seen it. if 1 had 
went over where they were. 


| ° } , 
' ; . ; ' 4 
AT Ti @ re Wi (1) he si (Vee) 


(). Ds, W hat Were Vou doing 
the machines to Dr. Updegraft ¢ 
A. I was lving down on the table—on a beneh or table. 


(). oY. Did thev do anvthing with the TalKING machines 
besides look at them, or not ¢ 
Objected to as leading. 
A. Mr. Drawbaueh left the mill after they | heen 
looking at the machines and talking awhile, and Dr. | pal 
graff staid there; and he said to me that he could hear 
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talking through this machine—heard Mr. Drawbaugh, I 
guess, through this machine; Dr. Updegraff said, * Yes, 
that’s plain; Mr. Drawbaugh very shortly after that came 
back into the mill again, and they resumed their conversa- 
tion. ; 
(. 60. When you heard Dr. Updegraff say * Yes, that’s 
plain” ; to whom did he make that remark 4 
A. My impression was that it was to Mr. Drawbaugh. 
(). 61. Where was Mr. Drawbaugh at the time when Dr. 
U pdegraff remarked * Yes, that’s plain ” “ 
A. He was not in the room with us; I thought then he 
was at his house or in the lower room of the mill, but I 


can’t say positively where he was. 

Q. 62. Did you understand at the time, that Dr. Upde- 
oraff made the remark to Mr. Drawbaugh through the 
talking machine, or how ¢ 

Objected to as leading and incompetent. 

A. Through the talking machine, because he was show- 

ing the machine to Dr. Updegraff and showing him its 


workings / 

(. 63. Did you understand at the time, how or by what 
agency the talk was transmitted over the line from one 
person to another / 

Same objection. 

A. I understood it to be electricity—the same as a tele- 
graph wire or machine. 

(). 64. While Mr. Drawbaugh was out of the room, did 
you hear the sound of his voice or was he out of the range 


of your ears, if he spoke? 

A. I didn’t hear his voice. 

(). 65. Since speaking telephones were introduced into 
public use, have you ever had one in your business place for 
use ¢ 

A. I have. 

(. 66. Do you understand the construction of them / 

A. I do not. | \- 

Q. 67. Have you ever seen the inside of one—the 


works 7 
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A. I have not. 

Q. 68. Do you understand what the means or agency is 
by which words are transmitted over a telephone line from 
one operator to another / 

A. | understand the agency to be electricity. 

Q@. 69. When Mr. Drawbaugh and Dr. Updegratff were 
operating the talking machine there that night, so far as 
you witnessed at Dr. Updegraff’s end of the line, how was 
the machine operated—by operating some mechanical in- 
strumentality or by shuply talking into the machine and 
listening at it / 

Objected to as leading. 

A. I don’t remember anything more than Dr. Updegratt 
standing there and talking-—listening; [I hardly think he 
talked, that is the only thing that is fresh in my mind now, 
is the words * Yes, that’s plain.” 

Q. 70. How long did you stay about the vicinity the 
next morning after you slept in the shop / 

A. As soon as it was light we went down to the creek 
and commenced fishing. 

Adjourned until Feb. 4th, 1885, at 10 A.M. 


Feb. 4th, 1885, 12 o'clock noon, examination of 
James M. Boyle resumed. 

(). 71. Soon after the adjournment last evening you came 
to me and asked if you could correct your testimony in any 
particular, and upon being informed that vou could. vou 
stated that you had a correction which you wished to inake. 
You have the opportunity now of making any correction 
which you may desire to make ¢ 

A. I believe I stated last night that Dr. Updegraff didn't 
talk through the machine, and only said: “ Yes, that’s 
plain.” I don’t remember the convesation that le did have 
through that machine, but he did stand there and talk—had 
such a conversation as a man would have who was testing a 
machine. I suppose he stood there fifteen or twenty 
minutes talking and listening. 

Q. 72. Then, if I understand you now correctly, you 
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heard the conversation, but don’t remember any of it, ex- 
cept the words: * Yes, that’s plain,” is that the idea ? 

A. That’s all I remember—all that I could repeat now of 
the conversation—although it was quite lengthy. 

(). 73. How happened you to come to me last night and 
request the privilege of making this correction; and how 


. 


did the correction occur to your mind ¢ 

A. As I left the hotel, I thought the way I answered 
the question, that I had left the impression with you that 
Dr. Updegraff only spoke those words: * Yes, that’s plain,” 
when I knew he had quite a lengthy conversation through 
this talking machine. 

(). 74. And when that thought occurred to you, as you 
left the hotel, what did you do/ 

A. I intended not to say anything about it until I was 
put on the stand again, but [ had occasion to come back to 
the hotel again to buy a Sunday Cineinnate [Inquirer to 
take to my room, when I met Judge Hill and asked him 
whether I could make the correction. 

(). 75. How long was it after you left this room, at the 
end of your testimony here, last evening, that you met 
Judge Hill and asked him whether you could make the cor- 
rection / 

A. It wasn’t more than fifteen minutes. 

(). 76. During that time, had anybody been talking to you 
about your testimony, or you been talking to anybody about 
it ¢ 

A. I didn’t see a person that I knew, or speak a word to 
anybody, from the time [ left the hotel until I got back. If 
I had met anybody to talk to, IT wouldn't have come back 
for the Zngucrer. IT wanted that to put in the time until I 
got ready to go to bed. I walked right down tothe Washi- 
ington hotel, and returned immediately. 

(J. 77. And how was it from the time when you left this 
room to the time you left this hotel. Did anybody have any 
talk with you about it, or in your presence, during that time ? 

A. Nobody had any talk with me about it; there was no 
talk about it in my presence. 
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@. 78. Will you state whether anybody, in any way sug- 
gested the correction, or prompted you to make it 4 

A. Nobody suggested it to me, or talked to me about it, 
from the time I left the room until I got back to the hotel 
and spoke to Mr. Hill about it; and ther | spoke voluntar- 
ily, because I wanted to make imyself clear on that point. 

(). 79. Resuming now your examination where I left it 
off last evening, and referring to the afternoon on your first 
fishing excursion to the Yellowbreeches, when you had ar- 
rived at the little island near Mr. Drawbaugh’s mill or shop, 
and. before you went into the shop to sleep, did you, or did 
you not, during that afternoon, go up to the village of Mall- 
town / | 

A. We both went up to the village of Milltown, and 
stopped in a little store or grocery, bought some segars—a 
few stogies, I believe, and bought some butter and eggs and 
potatoes. On our way back we stopped at a house and 
bought some milk. 

Q. 80. By “we both” I suppose you mean Dr. Upde- 
graff and yourself, do you / 

A. Dr. Updegratf and myself. 

(J. S1. Do you remember where that little store, as you 
call it, was located—what course you took to go to it from 
the island 4 

A. It was a little frame house about half way up the 
hill, on the right hand side going up. We passed Draw- 
baugh’s mill to the left and the grist mill on the right. 

(). 82. In going in that direction the road divides at the 
grist mill, one fork turning to the right around the grist 
mill crossing the Cedar run, and extending in a northerly 
direction towards the White Hill station, and the other 
fork proceeding directly forward up the hill in a westerly 
direction ; in going to the store which fork of the road did 
you take when you arrived at the grist mill / 

Objected to as instructing the witness with respect 
to the topography of the place about which he is 


being examined, and, therefore, grossly leading. 
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A. We took the road leading directly through the town, 
and not the road leading to White Hill station. 

Q. 83. Describe the little store or grocery, as you eall it, 
to which you went that day ‘ 

A. It was in a one story frame house. After we got in- 
side it didn’t seem to have the appearance of being a 
grocery. The only thing that showed me that it was a 
grocery was two or three candy jars in the window, which | 
had seen from the outside. My impression is, there was no 
counter there, things set around the floor and on boxes and 
tables. 

(). S4. Referring now to your second fishing excursion 
to the Yellowbreeches, how many days did that excursion 
OCCUPY ¢ 

A. We left Harrisburg after taking anearly dinner there 
one day, and came back and took dinner there the next 


day. 
(. 85. Where did you stay over night between the two 
davs ¢ 


A. On the same island. 

(J. 86. Did you use any boat or boats during that excur- 
sion ¢ 

A. We used the same flat-bottomed boat which we used 
on the first fishing excursion—which belongs there in the 
creek—to I don’t know who, perhaps to the grist mill. 

Q. 87. While on that second fishing exeursion did you 
go up to the village of Milltown? 

A. I did not go up myself. Dr. Updegraff and Smith 
went up and bought some provisions the next morning / 

(J. 88. State whether or not you were in Mr. Draw- 
baugh’s shop at any time during that second fishing excur- 
sion ¢ 

A. I was not in his shop on the second excursion. 

(). 89. During that second excursion where was Dr. Up- 
degraff’s canvas boat ¢ 

A. It was in Dr. Updegraff’s back yard, in Harrisburg, a 
wreck. 

(. 90. Do you know whether or not Dr. Updegrafft ever 
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made, or commenced to make, a second canvas boat, after 
the wreck of the first one / 

A. He told me that him and Bill Leedy were making a 
second one, on a different plan; but I never seen it. 

(). 91. When did he tell vou that / 

A. Some time after we found out that ours wouldnt 
work—wasn’'t safe in the water or river: I don’t know ex- 
actly what month it was—some time in the summer. 

J. 92. From your not seeing that second boat, I inter 
that it was not made at Dr. Updegraffs private residence ; 
am I correct in this, or not / 

Objected to as leading. 
A. It was not made at his residence; he had no place t 


make it there without I would see it. 
(. 93. You have now described two fishing excursions 
Which vou made to the Yellowbreeches creek: will 
state whether or not you ever went on any other fishing 
excursion on that creek / 

A. I never went on any other fishing excursion on 


> 


tila 
creek, nor in that direction. 

(). 94. On how many different occasions were vou ever in 
Mr. Drawbaugh’s shop in vour life ‘ 

A. I have been there twice in my life. 

(). 95. When were vou there last / 

A. About a week ago. 

(). 96. Did you inelude that trip about a week ago in 
your answer when you said you had only been in Draw- 
baugh’s shop twice in vour life ¢ 

Objected to as leading. 

A. Yes; that makes the second visit that I made to the 
inside of the shop. : 

Q. 97. If I understand you correctly, that visit about 
a week ago, and the visit when you and Dr. Updegraff slept 
in Mr. Drawbaugh’s shop, as you have testified, are the only 
two occasions when you were ever in that shop‘ 

Same objection. 
A. Yes; that’s the only two occasions I was ever in his 


shop. 
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Q. 98. When you were there about a week ago, at Mill- 
town, did you or did you not see the building in which the 
groceries were kept when you were on the fishing excur- 
sion in the spring or early summer of 1875, as you have 
testified / 

A. The building is still there, and I seen it on this last 
trip, about a week ago. 

(). 99. How near is it to Mr. Clendennin’s store there / 

A. It is the next house to the store in which the post of- 
fice is now situated, within a stone’s throw of the post office. 

(). 100. Is it the same side of the road as the post office, 
or is it on the opposite side 4 

A. It is on the same side of the road as the post office. 

(). 101. Is it situated up the hill or down the hill from 
the post office 4 

A. Up the hill. 

(). 102. Do you know what it is used for now 4 

A. It is a dwelling house now exclusively: it was a store 
before. 

(J. 103. Do you know whether or not when the groceries 
were kept in it in 1875, it was occupied also as a dwelling 
house ¢ 

A. Whoever kept the grocery in 1875 lived in the same 
building, because the man who sold us the butter called a 
woman, and she got the butter out of another room. 

(). 104. What has become of the Mr. Jordan who drove 
you and Dr. Updegraff over to Zacharias’ miil, on the occa- 
sion of that first fishing excursion ? 

A. He has mysteriously disappeared. His body has never 
been found, and nobody knows whether he is dead or alive, 
to my knowledge. He mysteriously disappeared—in 1880, 
[ think it was. 

@. 105. Before you visited Zacharias’ mill with Dr. Up- 
degraff, as you had testified, had you ever been at Zacharias’ 
mill or not 4 

A. I had never been at Zacharias’ mill that he owned in 
1875; I had visited him, I think, at his mill at New Cum- 


berland. 
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(). 106. How long was that before your trip to his mill 


‘with Dr. Updegraff, in 1875 ¢ 


A. About a year before that. It was on Sunday, and 
green corn was on the table for dinner. 

(J. 107. On your second fishing excursion with Dr. Up- 
degraff to the Yellowbreeches, in 1875, did you visit Zach- 
arias mill ¢ 

A. No, sir; I did not. 

(J. 108. Do you remember whether or not, after your 
visit to Drawbaugh’s shop with Dr. Updegratf, Mr. Draw- 
baugh’s talking machine was ever the subject of conversa- 
tion at Dr. Updegraff’s house, in your presence / 

A. It was frequently the subject of conversation at the 
table and in the sitting-room, among the boarders and with 
the doctor. 

(). 109. In what house / 

A. The house he lived in on the corner of Fotrth and 
Market. 


Jecess until 2.30 P. M. 


C'POSS-CLUIN ined hy Mr. Dickerson ‘ 

X-Q. 110. When you left Harrisburg in 1877, where did 
you go to reside, and in what pursuit were you occupied ¢ 

A. I went to my father’s home in Lebanon, Ohio, and 
staid there till fall, and then went to Columbus and went 
into the printing business. 

X-Q. 111. What do you mean by the printing business ; 
and how long did you remain in it, in Columbus 4 

A. I set type for one or two years, about the town in 
different offices, and then went in and started a daily paper 
of my own, with other partners, called the Columbius 
Courcer ¢ 1 published that two years. 

X-Q. 112. Are you still engaged in publishing that paper, 
and if not, when did you give it up / 

A. Iam not engaged in publishing that paper; I think 
we gave it up some time in 18S0—in the spring of 1880. 

X-Q. 113. In what street and what number in Columbus, 
Ohio, was your establishment, whatever it was / 
C7 
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A. I think it was 19 Pearl street: we first started it in 
the office of Nevins & Myers, who were then the State 
printers; we then moved to Pearl street, opposite the post- 
ottice; I am pretty certain the number was 19. 

X-Q. 114. Who were your partners / 

A. It was a stock company. 

X-Q. 115. Who were the officers and managers of this 
stock company, and what was its title / 

A. M. A. Taylor was president; Frank K. Raymond, 
secretary ; and I was the treasurer and manager of the con- 
cern; the title of the company was the ** Daily Labor Pub- 
lishing Company ;” when we first started, we called the 
paper the Daly Labor ; we afterwards changed it to Daily 
Courier. 

X-Q. 116. Was it an incorporated company, and what 
Was its capital stock / 

Objected to as immaterial and irrelevant, both to 
the subject-matter of the suit and of the examination 
in chief. 

A. It was an incorporated company. The capital stock, 
I believe, was ten thousand dollars. 

X-Q. 117. Was the capital paid up in full’ And if so, 
how much of it did you pay up? 

Same objection. 

A. I don’t know whether it was paid up or not, now; I 
know mine was paid up. | had seventeen shares, paid up, 
out of a hundred. 

X-Q. 118. Do you mean to say that you forget whether 
the capital stock was paid up in full, or that you never 
knew whether it was ? 

Same objection. 

A. Everybody that had stock had it paid for., At least . 
they could dispose of it if they wished. 

X-Q. 119. Do you forget whether the capital stock was 
paid up in full, or did you never know 7 

Same objection. 

A. I don’t remember exactly how much was paid up. 

X-Q. 120. Is your memory worse about your own busi- 
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nesg in 1880 than about what vou heard said ten years ago ! 
Same objection, and further objected to as con- 
taining a baseless insinuation. 

A. I don’t know that it is. 

X-Q. 121. When that paper stopped, in the spring of 
L880, was the corporation dissolved, or do you still keep it 
going ¢ 

Same objection. 

A. [ suppose it was dissolved. We made an assignment. 

X-Q. 122. You said that you set type in Columbus for 
one or two years. Can't you remember a little clover than 
that how long it was / 

A. I don’t think it was more than eighteen months. 

X-Q. 125. After that, you published what you called a 
daily paper of your own for two years, which went out of 
existence in the spring of 1880. Is it your present recol- 
lection that you spent three years and a half in Columbus 
between the fall of IS77 and the spring of Iss 4 

A. I spent about three years there altogether. I set tvpe 
about six months on my own paper. 

X-Q. 124. Well, did you spend three years there be- 
tween the fall of 1877 and the spring of ISS0 ¢ 

A. It might have been less than three years. 

X-Q. 125. When you said that you set type for one or 
two years about town in different offices, and then went in 
and started a daily paper of your own, with partners, did 
you include six months’ type setting on your own paper in 
the one or two years about town in different oftices / 

A. Yes, sir; I did. 

X-Q. 126. In the spring of 1880 where did you go from 
Columbus / 

A. I came to Philadelphia, after the paper failed. 

X-Q. 127. How long did you stay there, and what did 
you do! 

A. For the first two or three months I didn’t do any- 
thing particular; | commenced in the early fall of 1880 
with Dr. Updegraff in the shell business—in the summer 


and fall. 
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X-Q. 128. What month and what day of the month did 
you commence the shell business with Dr. Updegraff 

A. I don’t know what month or what day. 

X-Q. 129. Was it a partnership / 

A. It was. 

X-Q. 130. In writing. 

A. No, sir. , 

X-Q. 131. What were the terms of the partnership { 

Objected to as immaterial and irrelevant. 
A. Profits and losses were to be divided equally. 
X-Q. 132. What was the capital of the partnership / 
Same objection. 

A. There was nothing said about the capital; we bought 
the shells whenever we had a chance to buy ; would pay for 
them and sell them again. 

X-Q. 133. Did the partnership have no capital; and if it 
had, who furnished it, and how much ? 

Same objection. 

A. Dr. Updegraff furnished the capital, and gave me a half 
interest for my services; I don’t know how much 4 

X-Q. 134. Where was the warehouse of this partnership, 
and what kind of shells did it deal in / 

Same objection. 


A. 263 South Third street : it dealt in all kinds of shells we 


could get a hold of—principally ornamental shells—fancy 
shells; there is no exclusive shell house in the United 
States that [ know of. We had to depend on the sailors 
coming into this port for our stock. 

X-Q. 135. That is, you bought such shells as the sailors 
from the ships brought home with them, and that was your 
business. Is that correct / 

Same objeetion. 

A. We bought from the sailors, we bought from Warner 
& Merritt, and we bought from Professor Foote, and we 
bought from any person else who had shells for sale; that 
was our business. 

X-Q. 1386. Deseribe this warehouse, No. 263 South Third 
street, where your goods were stored ¢ 
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Same objection. 

A. It was Dr. Updegraff’s residence. It was a large three 
or four story brick building. We kept our shells, a great 
many of them, in the cellar of that building. The oftice 
was just built—he built it for the purpose of an office—on 
the same lot. It was not very grand or elegant inside, but 
large and comfortable enough for this business. 

X-Q. 137. Was the three or four story house used as a 
warehouse for your shells, or for a boarding house ? 

Same objection. 

A. While I was with him we only used the cellar; soon 
after I left he used the large front room of that house—up 
stairs. 

X-Q. 138. Wasn’t the house a boarding house when you 
were there / 

A. No, sir. 

X-Q. 139. Was that office built for what you call the 
shell business, or for a doctor’s office / 

Same objection. 

A. It was built before I came to Philadelphia. Dr. Up- 
degraff remodeled it to accomodate the shell business after 
I went with him. 

X-Q. 140. Did he carry on his eye and ear doctory there, 
or did he give that up and devote himself entirely to the 
shell business 4 

Same objection. 

A. He might have had patients, but not to my knowledge. 

X-Q. 141. Did he exhibit a sign as a practicing doctor, at 
the office or house 4 

Same objection. 

A. I don’t believe he did. He might have had a sign— 
he might have had the same sign he had in Harrisburg, but 
I don’t remember it. 

X-Q. 142. Did you board in the house; or elsewhere, and 
if so, where / | 

Same objection. 

A. I boarded principally at restaurants; sometimes I 
boarded with him—would take meals. 
cs 
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X-Q. 143. Did you lodge in that house 4 

A. I did. | 

X-Q. 144.. Were there any other lodgers besides yourself ? 

Same objection. 

A. I think there was. ; 

X-Q. 145. Then it wasn’t a boarding house, but only a 
lodging house; is that so / 

Same objection. 

A. As I understand a boarding house or lodging house, 
it was neither. 

X-Q. 146. How long did that partnership continue, and 
when was it dissolved ? 

Same objection. : 

A. It was dissolved some time in the early part of No- 
vember, 1880. 

X-Q. 147. Was there an account stated and the profits 
divided, or was it allowed to dissolve without any ceremony ? 

Same objection. 

A. We ran the stock down as low as we could, divided 
the stock and quit business. I shipped a good deal of mine 
out home. 

X-Q. 148. Do you remember your share of the profits 
resulting from that partnership, and whether it was in 
money or shells ? 

Same objection, and this line of cross-examination 
further objected to as simply wasting time. 

A. There was no profits. 

X-Q. 149. Were not the shells profit to you, if you 
brought nothing in and took out shells ¢ 

Same objection. 

A. No, sir; they were no profit, you can’t spend them. 

X-Q. 150. Do you mean that you were under an obliga- 
tion not to spend them, in any way, or that they were not 
worth anything ¢ 

Same objection. 

A. I mean [ couldn’t find a customer for them. 

X-Q. 151. Do you know what business the doctor went 
into when you quit the shell business / 
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Same objection. 
A. I believe he continued in the shell business on a more 
extensive scale than we were running it. 
. a X-Q. 152. Where did you next go, and in what business, 
after November, 1880 ? 
A. I commenced type setting again; [ worked at Sher- 
mans’, and worked in several book offices in Philadelphia. 
X-Q. 153. How long did you remain in Philadelphia, and 
where did you go then / 
A. I remained in Philadelphia until the latter part of 


ers 


¥ April, 1881, when I went to Lebanon, Ohio, to my father’s 
' house. Then I went to Cincinnati—on the 30th of May 


I arrived in Cincinnati. 

X-Q. 154. What business did you go into there / 

A. I went there for the purpose of getting capital to go 
into the ozone business. 

X-Q. 155. What is the ozone business / 

A. A preserving business—to preserve fruits, eggs and 


beet. 

X-Q. 156. Did you get the capital and go into that busi- 
ness; and if so, who did you get it from, and how did you 
go into the ozone business / 

A. I would like to ask a question: do I have to go into 
all my private business / 

Counsel ; I think you do. 


- Mr. Hill again objects to the unnecessary waste of 
os time in utterly immaterial cross-examination of an 
- entirely irrelevent character. 


A. I got the capital from W.S. Coppeller, auditor of 
Hamilton County, Ohio; I don’t understand what you mean 
by that “ how.” 

X-Q. 157. What did you do in order to carry on what 
you call the ozone business ¢ 

A. We opened up an office on the corner of Ninth 
and Race, Cincinnati, manufactured what we called 
ozone powder, or ozone, advertised it extensively and the 
money came flowing in; the business was all done by 


mail. 
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X-Q. 158. Who do you mean by “we”; was that an- 
other partnership ? | 
A. I mean W..S. Coppeller and myself, and our two 
other partners that we took in after we started the business. 

X-Q. 159. How long did this partnership last ? 

A. It lasted about a year. 

X-Q. 160. Did the money stop flowing in then ? 

A. We stopped advertising and the money stopped com- 
ing in. 

X-Q. 161. Did you stop advertising because it didn’t 
pay, or because you had made money enough and wanted 
to go into some other business. 

A. I stopped advertising because I had made all the 
money I wanted out of it, and expected to go to London 
and start an office there, and I sold out for that purpose. 

X-Q. 162. Did the other partners stop advertising for the 
same reason 4 

A. You will have to ask the other partners for their 
reasons for stopping advertising ; I don’t know them. 

X-Q. 163. Did you go to London, and if not, what did 
you do next? 

A. I did not go to London; we started the American 
Press Association. 

X-Q. 164. Who do you mean by “ we” ? 

A. Mr. Coppeller, Mr. Weber, and myself. 

X-Q. 165. When was that ? 

A. That was in February, 1883. 

X-Q. 166. What sort of a business was that? 

A. That was a business to furnish stereotype plates for 
daily and weekly papers. 

X-Q. 167. What became of your other partners in the 
ozone business who didn’t go into the press business? | 

A. Mr. Raymond, the only other partner, went to Cam- 
bridge and opened up a dry goods store, and is there yet; 
it is the largest and finest dry goods store in a country town, 
in Ohio. 

X-Q. 168. How long did the press association last ? 
A. The press business is going on yet—a very fine business. 
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X-Q. 169. How long did you last in it? 

A. I believe I was there about a year; [ sold out because 
I made money by selling out, and because they made a 
stock company of it, and I didn’t want to go into their 
stock company. 

X-Q. 170. What did you go into next, and when, and 
where ? 

A. I next took hold of a proprietary medicine, which I 
eall “ Dr. Haines’ Golden Specific,” about eighteen months 
ago; I am now running it at 185 Race street, Cincinnati. 

X-Q. 171. What do you represent that to be a specific 
for ? 

A. For drunkenness or the liquor habit. 

X-Q. 172. Who is Dr. Haines, whose name you attach to 
this specific, and where does he reside ? 

A. Dr. J. W. Haines, of Cincinmati, a regular graduate ; 
he lived at the corner of Elm and Seventh, and run this 
business from there until I took hold of it; his health is so 
bad that he has given up practice and business entirely ; I 
believe he is now in New York city. 

X-Q. 173. Do you know Moritz Loth, of Cincinnati ? 

A. I do not. 

X-Q. 174. Did you ever hear of him before today 7 

A. I never heard of him. 

X-Q. 175. Did you ever make a statement at the office of 
a lawyer in Cincinnati, with respect to what you know about 
the Drawbaugh business / 

A. I believe I did. 

X-Q. 176. Didn’t you swear to ‘it ? 

A. I believe I did. 

X-Q. 177. Wasn’t that in the winter of 1881-2 7 

A. It was. 

X-Q. 178. Who was the person for whom, or at whose 
request you made that affidavit 

A. I don’t know. 

X-Q. 179. Was he an entire stranger to you / 

A. I had never seen him before nor since, to my knowl- 
edge. 
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X-Q. 180. Do you remember what he said to you, in con- 
sequence of which you made an affidavit for him ¢ 

A. I believe he came to my office and asked me what I 
knew about this Drawbaugh telephone. 

X-Q. 181. Didn’t he tell you that Dr. Updegraff had sent 
him there to hunt you up? 

A. I don’t remember that he did. 

X-Q. 182. Do you remember anything he said ¢ 

A. I wouldn’t like to undertake to repeat his conversa- 
tion; I was very busy at that time, and more interested in 
my own business than I was in anyone else’s. 

(Juestion repeated. 

He asked me what I knew about this Drawbaugh tele- 
phone; that is about all I can remember of it. 

X-Q. 183. Then the next thing that happened was that 
you found yourself in a lawyer’s office; is that so ? 

A. No, sir. 

X-Q. 184. What was the next thing after he asked you 
that question / 

A. I told him that I didn’t want to talk anything about 
this in my own office, but would meet him that night at his 
own room at the Gibson house, which I did. 

X-Q. 185. Didn't he tell you his name ? 

A. I have no recollection of his telling me his name. 

X-Q. 186. Whom did you ask for when you went to the 
Gibson House ? 

A. I didn’t go to the Gibson House, but he came back to 
the office that night about 7 o'clock. I then walked down 
with him to his room ; he got impatient at waiting for me. 

X-Q. 187. Do you remember what part of the winter it 
was 4 

A. It was pretty cold, I know, that night. He had a fire 
in the room. : 

X-Q. 188. Do you think it was in January / 

A. It was either in December, January or February; I 
don’t know which. 

X-Q. 189. Do you remember what he said to you when 
he got you to his room / 
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A. We talked a good while about other things than this 
Drawbaugh telephone business. He then repeated, I guess, 
what he asked me in the office—what I knew about the 
Drawbaugh telephone. 

X-Q. 190. Do you remember the appearance of the man ; 
if so, describe him ? 

A. I don’t remember how he looked—have’nt any idea— 
whether he was a blonde ora brunette. 

X-Q. 191. Do you remember anything about his stature 
—whether he was short, or medium, or tall ? 

A. I do not. 

X-Q. 192. Do you remember how long you spent with 
him that evening / 

A. I wasn’t there more than fifteen minutes. 

X-Q. 193. When he asked you what you knew about the 
Drawbaugh business, what did you say 7 

A. I related briefly my visit to Drawbaugh’s mill in 1875, 
and what I heard there. 

X-Q. 194. Do you think you have told him the same story 
you have told here, or don’t you remember / 

A. I suppose I told him about the same things; that is 
all | know. | 

X-Q. 195. Did you tell him about the grocery store at 
Eberly’s mills, with the things on the floor—not on a 
counter / 

A. No, sir. 

X-Q. 196. After being with him fifteen minutes, where 
did you go that night ? 

A. I went to supper to the St. Nicholas, and perhaps to 
the theatre that night. 

X-Q. 197. Did you leave the unknown person at the hotel, 
or did he go with you? 

A. I left him at the hotel. 

X-Q.198. Did he tell you that there was a lawsuit in 
which the Drawbaugh people were being sued about the 
telephone / 

A. No, sir; he didn’t tell me that the Drawbaugh people 
were being sued about the telephone. 
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X-Q. 199. Did he tell you there was‘a lawsuit about the 
telephone ? 

A. He did. | 

X-Q. 200. Did he tell you why he wanted your state- 
ment in connection with that lawsuit ? 

A. He did not. 

X-Q. 201. How did it happen that -_ went to a lawyer’s 
office the next day ? 

A. I believe I made an wines with him to meet some 
time the next day at the lawyer’s office. 

X-Q. 202. Who was the lawyer ? 

A. Levy, Molton and Johnson, I believe, is the firm. 

X-Q. 203. Where was their office ? 

A. On the corner of Fifth and Vine. 

X-Q. 204. Lipman Levy is the gentleman, isn’t he, of 
that firm 4 

A. He is one of the partners—yes, sir. 

X-Q. 205. Was he there at the meeting ? 

A. He was. 

X-Q. 206. Who wrote the affidavit that you swore to ? 

A. I think it was Lipman Levy. 

X-Q. 207. Did you dictate it to him or did he write it 
without that ? 

A. He wrote it without me dictating it. 

X-Q. 208. Do you remember before whom you swore to it ¢ 

A. It was a Notary Public in that building; I don’t 
know who it was. 

X-Q. 209. When did you last see that affidavit ? 

A. I have never seen it since that day. 

X-Q. 210. Has it been talked about since you have been 
in Philadelphia ? 

A. I haven’t heard any talk aboutit; nobody has talked 
to me about it. 

Recess until 8 P. M. 

X-Q. 211. Didn’t Mr. Lipman Levy talk to you about 
the case, and tell you whom he represented ? 

A. I believe he did teil me whom he represented. 

X-Q. 212. Whom did he say 4 
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A. I understood that he represented the Drawbaugh 
telephone company, although I don’t know that he called it 
by that name. 

X-Q. 213. But the person who came to see you didn’t in- 
form you who the parties were ‘ 

A. £ understood from him too that it was the Drawbaugh 
telephone company. 

X-Q. 214. Had you had any intercourse with that com- 
pany before that 4 

A. I never had any intercourse or heard of them before, 
only when [I was in Philadelphia with Dr. Updegraff and 
saw anaccount, [ think in the Philadelphia Record, about 
this suit. 

X-Q. 215. When you and Dr. Updegratf went to the 
Yellowbreeches creek together, where else did you go, be- 
sides to Zacharias’ mill, before you went to Milltown ¢ 

5 
Harrisburg to Zacharias’ mill on our first trip. 

X-Q. 216. Didn’t you go to Hake’s mill or distillery be- 
fore you went to Milltown / 

A. No, sir; [I never was at Hake’s mill or distillery in 


A. We didn’t go any place; we drove directly from 


mv life. 

X-Q. 217. Didn’t the doctor go to that place or some 
other place without you after you arrived at the creek and 
before you went to Milltown / 

A. He did not. 

X-Q. 218. Didn’t you have some whisky in his boat / 

A. We didn’t have a bit of whisky on the trip. 

X-Q. 219. Didn’t your boat capsize two or three times 
going down the creek ? 

A. It was a canvas boat, and snagged once going over the 
rifles. I then got out to lighten the load and walked to 
Milltown. 

(Juestion repeated. Repetition objected to by Mr. 
Hill, because the question has already been fully 
answered. 

A. It did not. It capsized once. 

X-Q. 220. Did you get wet when it was capsized ? 

C10 
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A. I got my feet wet ; nothing else about me got wet. 

X-Q. 221. When you got to the island did you stay 
there all the afternoon fishing, or did you go into the vil- 
lage / | 

A. We went into the village a little while. 

X-Q. 222. What time was it when you went into the 
Drawbaugh shop / 

A. Just about sundown. 

X-Q. 223. Did you and the doctor remain there until 
the next morning ? 

A. We did. 

X-Q. 224. Were you in the first or second story of the 
building / 

A. We were in the second story. 

X-Q. 225. Was the stairway on the inside or the outside 
at that time / 

A. The stairway was on the outside and ran clear to the 
second story. 

X-Q. 226. Were there any beds in there ? 

A. I posi see any. 

X-Q. 227. What did you sleep on ? 

A. I ene on the floor: we had blankets of our own. 

X-Q. 228. Up to the time that Drawbaugh left you, 
after midnight, had you gone to bed on the floor or were 
you lying on a bench ? 

A. I was lying on a bench. 

X-Q. 229. Asleep orawake / 

A. I didn’t go to sleep until Dr. Updegraff got through 

talking to Mr. Drawbaugh, when we made our bed on the 
floor, and him and I went to sleep. 

X-Q. 230. About how far from where you were lying 
on the bench were Dr. Updegraff and Mr. Drawbaugh and 
the apparatus that they were working with / 

A. They were very close to me. I could hear all their 
conversation—within a few feet of me, I should judge. 

X-Q. 231. Had you ever heard of a speaking telephone 
at that time / 


A. No, sir. 
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X-Q. 232. Did it impress you as a very curious and won- 
derful thing, or as a matter of course ? 

A. I wasn’t particulary impressed. 

X-Q. 233. Didn’t you think that an apparatus by which 
a person could talk to another at a distance by means of a 
wire was a very wonderful thing ? 

A. I think so now; I didn’t think so then. 

X-Q. 234. Did the doctor express any astonishment at 
it, or did he think it was a matter of course / 

A. He thought it was a gréat thing, and staid up and 
talked about it half the night to Mr. Drawbaugh. He also 
talked to me, after Mr. -Drawbaugh went away, about the 
machine. But I had heard him talk about his tather’s per- 
petual motion machine and so I thought it was a humbug 
something like that, and it didn’t interest me. 

X-Q. 235. When you heard Dr. Updegraff and Mr. Draw- 
baugh holding up a conversation for twenty minutes over 
a wire, with Drawbangh somewhere outside of the build- 
ing, did you think that was a humbug, and unworthy of 
your attention / 

A. I was tired and sleepy and came there to rest, and I] 
wasn’t interested enough in their machinery to get up and 
investigate it; either the patent axle or anything there was 
around there. | 

X-Q. 236. And that is the reason, is it, why you didn’t 
take the trouble to look at the apparatus or speak through 
it or listen at it, when it was right along side of vou, and 
when your friend Updegraff staid up half the night to talk 
with it and about it / 

A. That was about the reason; yes, sir. 

X-Q. 237. And you are sure you had no whisky that day, 
are you / 

A. I think we took a drink of whisky witia Zacharias, 
before we left his mill in the morning, but we had no whisky 
with us. 

X-Q. 238. And after this talking machine had been 
frequently the subject of conversation at the table and in 
the sitting-room, among the boarders and with the doctor 
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in the doctor’s boarding house at Harrisburg, after this first 
visit and before your second one, were you so tired and sleepy 
on your second visit that you didn’t think it worth while 
to go and see this wonderful thing, when the. doctor and 
one other of your company left you for the purpose of 
visiting it 4 

A. On the second visit, we were crossing the creek in the 
boat, with four persons in the boat; the boat capsized and 
we all got wet. I went to the bottom of the creek; when I 
got out I went to the island and took off all of my clothes, 
took two or three drinks of that Hake’s lightning whisky, 
wrapped up in a blanket and laid down by the fire to wait 
until my clothes dry. [I got sick and vomited all night; ter- 
ribly sick from the effect of this whisky. I was very sick 
the next morning; so sick, I could hardly walk to the train, 
and was interested in nothing but my own feelings. 

X-(. 239. Was that the reason you didn’t see the ma- 
chines on that occasion ? 

A. That is the reason I didn’t fish or go up to the mill 
either. 

X-(). 240. What was the object of your visit to Eberly’s 
mills recently / 

A. I knew I was to be called as a witness in this case, 
and wanted to refresh my mind on the location of things 
there; I hadn’t seen it for ten years. I was in Harrisburg 
besides, and had eight or ten hours to spare and thought it 
would be a good way to put it in. 

X-Q. 241. Who told you that you were to be called as a 
witness / 

A. Dr. Updegraff. 

X-Q. 242. What else did he tell you about it? 

A. We had no conversation about it whatever. 

X-Q. 243. Who requested you to go to Eberly’s mills ? 

A. I went of my own accord. I was the first one to sug- 
gest it. 

X-Q. 244. Who went with you? 

A. Dr. Updegraff, a young fellow named Perrin, I think, 
from Harrisburg, and the driver. 
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X-Q. 245. When did you come from Cincinnati / 

A. I left Cincinnati a week ago last night. 

X-Q. 246. Did you eome to Philadelphia first / 

A. No, sir; I stopped at Harrisburg over night. 

X-Q. 247. Did you meet Dr. Updegraff there ¢ 

A. No, sir. 

X-Q. 248. Did you come to Philadelphia from Marris- 
burg the next day / 

A. Yes, sir. 

X-Q. 249. Then didn’t you and Dr. Updegraff return to 
Harrisburg for the purpose of going to Eberly’s mills / 

A. No, sir; I havn’t been out of Philadelphia sinee [ got 
here. 

X-Q. 250. You left Cincinnati Tuesday night of last 
week you say and arrived at Harrisburg, when / 

A. Thursday morning at two o’clock. I missed the train 
at Pittsburg and laid there all day Wednesday. 

X-Q. 251. When did you leave Harrisburg / 

A. Early Friday morning. 

X-Q. 252. When did you meet Dr. Updegraff 

A. I met Dr. Updegraff in Cincinnati some time week 
before last; I don’t know exactly the date. 

X-Q. 253. Do you know what he went to Cincinnati for ? 

A. I guess he came there after me. 

X-Q. 254. Where did he stay while he was there ? 

A. I don’t know what hotel. Ie stopped at a European 
hotel and boarded at restaurants. I think it was the Pal- 
ace. 

X-Q. 255. How long did he stay in Cincinnati / 

A. Two or three days. 

X-Q. 256. Did you and he come east together / 

A. We did. 

X-Q. 257. Why did you stop at Harrisburg ? 

A. I wanted to stop there because I used to live there, 
and I didn’t intend to go back that way; so I thought I 
would stop as i was coming. 

X-Q. 258. Doctor Updegraff lives in Philadelphia, does 
he not ? 
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A. He does. 

X-Q. 259. Did you and Dr. Updegraff have any talk 
about this ease / : 

A. We did not talk about the case ; no, sir. 

X-Q. 260. Did you and the doctor have any talk about 
your fishing excursions ? 

A. I suppose we talked about that; we talked about 
old times, generally. | 

X-Q. 261. Didn’t you talk more especially about those 
fishing excursions than you did about other old times / 

A. I don’t think we did—no; we were talking business 
all the way coming here. 

X-Q. 262. Who told you that there was any question in 
this case about the situation of the grocery store in Eberly’s 
mills, if Dr. Updegraff didn’t ‘ 

A. Nobody ; I didn’t know there was any question about 
the grocery store until to-day, or until it has been brought 
out here in question in this room. 

X-Q. 263. Do you mean by that the questions that were 
asked you by Mr. Hill on the witness stand ¢ 

A. Yes, sir; I believe he first asked me the question as to 
its location. 

X-Q. 264. Had nobody told you what had been testitied 
to heretofore about the Milltown grocery store / 

A. I have no recollection of anyone telling me anything 
about it. 

X-Q. 265. When you and Dr. Updegraff were at Mill- 
town didn’t he talk to you about the place where the gro- 
cery store was when you and he went fishing there ¢ 

A. No, sir, 

X-Q). 266. Since you have been here, has nobody talked 
to you about the testimony that has been given heretofore 
in the Drawbaugh case / . 

A. Nobody has talked to me about any testimony that 
has been given ; no, sir. | 

X-Q. 267. Since you have been here haven’t you and Dr. 
Updegraff and Drawbaugh and Harry Brenizer been to- 


gether a good deal of your time in a room in this house ? 


DEPOSITION OF JOSEPH M. BOYLE. 


A. I never was in any room in this house with Mr. 
Drawbaugh except the sitting-room, and then only to pass 
the compliments of the day. As for Mr. Brenizer, I only 
met him on the street aboyt a minute and a half as he was 
coming from his office. I intend to go and see him before 
I leave the city. 

X-Q. 268. Haven't you been spending a good deal of your 
time with Dr. Updegraff 7 

A. Yes, sir. 

X-Q. 269. What hotel did you and Updegraff stay at at 
Harrisburg / 

A. The first night at the Bolton, the next night and day 
at the Lochiel. 

X-Q. 270. Was Drawbaugh at Eberly’s mills when you 
were there / | 

A. I didn’t see him at Eberly’s mills when I was there. 

X-Q. 271. Did you see him at Harrisburg / 

A. I did. 

X-Q. 272. When you and Dr. Updegraff left Cincinnati 
did you intend to stop at Harrisburg or to come right 
through to Philadelphia ? 

A. We didn’t intend to stop at a er it was my 
request that we should stop there, simply for pleasure. 


ve hy Mr. [ill : 

QQ. 273. Who were your partners in the ozone bus NESS | 
besides Mr. ( ‘appeller and yourself / 

A. Frank Raymond and Guy Weber. 


Pe-C7P 08s hy M P, / Nickerson > 

X-Q. 274. What was the ozone powder made of, which 
your firm manufactured, and which made the money pour 
in as long as you advertised it, and which you stopped ad- 
vertising because you got money enough out of it 4 

A. I got tive thousand dollars for telling a man that once ; 
that was a secret, and still remains a secret. 

X-Q. 275. Was it a secret of your discovery ? 

A. The plan of doing business was my discovery. 

JosEPH M. Boy te. 
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Sworn and subscribed to before me this 4th day 
of February, 1885. 
Frep. M. Ort, 


Special Examiner. 
Adjourned until February 5, 1885, at 10 A. M. 


February 5, 1885, 10 A. M. 
Examination resumed. 
Present: Same counsel. 


George F. Stackpole being produced, sworn and ex- 
amined, saith: 


Examined by Mr. Hill: 
My age is thirty; residence, Lewistown, Pennsylvania; 
occupation, printer. 
(). 1. What business are you now engaged in ¢ 
A. Publishing and editing the Lewistown Gazette. 
(. 2. Did you ever work at Harrisburg, Pennsylvania ? 
A. Yes, si 
(. 3. When did you go to Harrisburg to commence your 
work there? 
January, 1875. 
. 4. Were you a married man at that time ? 
e sir. 
. How long did you remain at Harrisburg ? 
Neal four years, at different periods. 
. I mean, how long did you remain there, at the timo 


por erer 


Pronto you went there about January, 1875 ? 

A. Until the fall of 1876. 

Q. 7. Where did you board when you first went to Har- 
risburg # 

A. me Wolf’s on Market street below Fourth. 
8. Did you board at Wolf’s all the time from Jan- 
ary, 1875, till the fall of 1876? 
"Ze No, sir. 
Q. &. Where else did 7cu board during that period? 
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A. At Dr. Updegraff’s and Vaughn’s. 

@. 10. When did you commence to board at Dr. Up- 
degraff’s, and how long did you board with him ? 

A. From spring until towards fall of 1875. 

@. 11. State whether or not you ever boarded with him 
at any other time / 

A. No, sIr. 

(J. 12. Will you state, as nearly as you can, at what time 
in the spring of 1875 you commenced to board with Dr. 
Updegraff, and how long you continued to board with him ¢ 

A. April, I think, and I left there, I think, in Septem- 
ber / 

(J. 13. In what house was Dr. Updegraff living at the 
time when you boarded with him? 

A. At the corner of Market and Fourth. 

(J. 14. Do you know who his landlord was / 

A. I understood it to be Mr. Strouse, who kept a hat 
store under or in front. 

. 15. Did Dr. Updegraff oceupy the remainder of the 
leila except the lower front rooms ¢ 

me Yes, sir. : 

16. Did you room there as well as board 4 

: Yes, S11 

(). 17. Mention the names of any other boarders who 
lived there while you lived there, so far as you can remem- 
ber them 4 

A. Dr. Updegraffs father, mother, Mr. Irvin, Boyle, 
Goldsmith, MeGaftick, Duncan, and I think there was a 
Brenizer there, also Mr. Jordan and wife—the ‘latter two 
table boarders. 

Q. 18. Did you ever goon any fishing excursions during 
the time you lived at Harrisburg in 1875 ¢ 

A. Yes, si 

(). 19. And how many during that time ? 

A. One. | 

(). 20. Did anybody go with you, and if so, who ? 

A. Yes, sir; Messrs. Updegraff, McGaffick, Boyle and 
Smith. 
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(). 21. Where did the party go on that occasion ¢ 

A. To the Yellowbreeches creek, at Milltown, Cumber- 
land county. 

(Q. 22. How long did you stay over in Cumberland 
county on that excursion 4 

A. Parts of two days and one night. 

(). 23. Where did you spend that night 4 

A. Mainly on an island in the creek at Milltown, I think 
there is only one there, but am not absolutely certain. 

(). 24. Are you able to tix the date of that excursion / 

A. Yes, sir. | 

(). 20. lLlow ¢ 

A. By an entry in my expense account for a portion of 
that vear. 

(). 26. Have vou that expense account here ¢ 

A. Yes, sir. 

Q. 27. Will you please produce it, and point out the 
entry to the examiner in order that he may copy it upon the 
record / 

A. Yes, sir; here it is. 

Witness produces small pocket diary and points 
out the following entry: * 21, fishing excursion, 40.” 

(). 28. What do the figures ** 21” in that entry indicate ? 

A. The date of the month. 

q. 29. And what month does the book indicate / 

A. June. 

(). 30. In whose handwriting is that entry, and when was 
it made ¢ 

A. In my handwriting, as it was then seratched ; I write 
a back-hand now ; then I wrote the other way ; it was made 
in the afternoon or evening, I think of the day of the 
date, which was the same day we returned from the ex- 
cursion. 

(). 31. In whose possession has that book been from that 
time to this 

A. In my possession. 

(J. 32. It appears to have been printed as a diary for the 
vear 1574; how do you fix the year of this entry in the book ¢ 
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A. It was my custom, for a couple of years, to keep a 


diary. In 1874,I think, I came into possession of two; having 
use but for the one, the following year I used the other 
for 1875, scratching out the day and the “+4” in the date, 


and inserting the proper day and the figure ‘ 5.” 

(J. 33. I notice in this book that the entries in the diary 
part commence with ‘the first of January, 1875, and end 
with the second day of February, 1875; did you keep a 
diary after that? 

A. No, SIP. 

(). 34. I also notice that in the latter part of the back 
there are printed and ruled blank pages, in the form usually 
found in pocket diaries, for a cash account of each month 
of the year, in which your entries Commence on the first 
day of January, and run along regularly to and ineluding 
the tenth day of July, where they cease. Do you remem- 
ber where or how you kept your cash account after July 
10, 1875, or why this book contains none after this date 4 

A. I have no recollection of keeping any personal cash 
account after that date; I can’t say why I ceased to do so. 

Mr. Hill requests the examiner to copy upon 
the record at this point the entries in the witness’ 
said cash account, as contained in the pocket-diary 
produced by him for the month of June, 1875. 
They are as follows: 


Casu Account. JUNE. 


Date. Received. Paid. 
) Wash, . , : DO 
S Board, ; 5.00 
i) Work, . 20) 

1? Suit of clothes, . , 40.00) 
LY Hat. ; ; , , 2.20 
7" Key, ‘ , ‘ P i) 
i“ Blyth, . ; 0) 
4“ Miscellaneous, . La 
13 S.S.& Chureh, . 1] 
15 ©Board, , ‘ 5.00 
10) Work, . . 2aeee 
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Date. Cash Account, June. Paid. 
21) Stamps, : 24 
” Me, 1.00 
19 L. B.S. F.. 3.00 
21 Fishing excursion, . ; 40) 
25 Collars, , , 30 
25 Wash, .. ; , 25 

Miscellaneous, . 20) 


DY.05 


29 Board, . 5.00 


H4.05 
11.91 


52.14 


(. 35. I notice in your cash account in your pocket-diary 
quite a number of entries generally occurring several days 
apart, some of which are simply marked “S. 8.” and some 
“S.S. & Church ;’” what do those entries relate to / 

A. It was my custom then to attend church at least once 
on Sunday, and Sunday-school every Sunday; and those 
figures represent the contributions. 

(). 36. Please examine your diary—I mean the diary en- 


tries proper—between January first and February secend, - 


and state what day of the month of January the first Sun- 
day in the year occurred / 

A. The third. 

(). 37. In your cash account, as shown in said pocket 
diary, for the months of May and June, I notice that the 
Sunday-school entries occur on the second, ninth, sixteenth 
and thirtieth days of May, and the thirteenth day of June; 
does that fact indicate that those days were Sundays? 

A. Yes, sir. 

Q. 38. Then the 20th day of June that year was Sunday, 
which would indicate that your fishing excursion com- 
menced on Sunday; do you recollect about that ? | 
Objected to as leading. 
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A. No; it wasn’t on Sunday, the fishing excursion wasn’t 
on Sunday. 

(). 39. Have you any recollection on what day of the 
week it was? 

A. We must have gone on Monday, and come back on 
Tuesday ; and I suppose [ entered this item of account as 
the expense having all taken place on the 2Ist, on the fol- 
lowing day after our return from the trip, although the 
time of the entry may have been a day or two later and 
entered for that day. 

(. 40. Was that the only fishing excursion that you went 
on that summer / 

A. Yes, sir. 

(J. 41. Do you remember whether or not any of the 
other inmates of Dr. Updegratf’s house went on any other 
fishing excursions that summer / 

A. Yes, sir. 

(). 42. Who went 7 

A. Dr. Updegraff and Mr. Boyle were taken up to the 
Yellowbreeches creek by Mr. Jordan—how far, [ den't 
know ; and Dr. Updegraff, if I remember rightly, went up 
the Susquehanna river in the neighborhood of Rockville, at 
another time. 

(). 43. Referring to the trip of Dr. Updegraff and Mr. 
Boyle, when Jordan took them over To the Y ellowbreee! 8S > 
was their trip before, or after your trip / 

A. Before. 

(). 44. Do you remember whether or not they took a 
boat with them on their trip ? 

A. I didn’t see them go or come back, as far as I remem- 
ber, but I think they took a boat with them. 

(). 45. What kind of a boat 4 

A. They called it a canvas boat. 

(). 46. Whose was it 4 

A. I understood it to be the doctor’s; he made it. 

Q. 47. Did you see the boat after Dr. Updegraff and 
Boyle came back 4 

A. It is more than likely I did, but after this lapse of 
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time I do not like to be too positive ; I saw it while it was 
being built and afterwards. 

(). 48. Where was it built ? 

A. At the doctor’s house, corner of Fourth and Market. 

(). 49. After Dr. Updegratf and Mr. Boyle returned 
from their fishing excursion at the time when Mr. Jordan 
drove them over to the Yellowbreeches, do you remember 
whether there was any talk at the doctor’s house about what 
they had seen and what they had done on that fishing ex- 
cursion / 

A. They talked over their trip, I remember that, and re- 
lated their experience. 

(). 50. What is your recollection, so far as it goes, as to 
what they had seen on that trip, and whether they had seen 
anything of interest, and as to where they had been while 
on the trip / 

Objected to as asking for guess-work and not for 
memory. 

A. As to where they had been; they put their boat in 
the creek at some unknown point to me, above Milltown 
and floated down to that place. I remember of their talk- 
ing of stopping at some point before they arrived at Mill- 
[ guess you had better put 


town, but just at what place 
that—* starting to float, because they didn’t float all the 
way down.” At first [ understood that Boyle objected to 
getting into the boat, but finally was persuaded by the doc- 
tor to do so. They got along all right, until they struck a 
rife, where the boat was injured beyond use. How they 
got from that point I forget. Some place on the way to 
Milltown they stopped and visited a party ; and I remem- 
ber of their having some kind of interesting experience 
there, but am unable to state what. I understood that dur- 
ing a night they stayed at mill, or something of that nature, 
at Milltown. My impression is, that I heard them talking, 
in general conversation, at the boarding-house, about some- 
thing interesting, especially to the doctor, at or in the neigh- 
borhood of that place; but just exactly what it was my 
memory is not so clear; I suppose this is because the doctor, 
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according to our opinion at the house, was inclined to be 
a little visionary, and we took his statement sometimes with 
allowance ; and because of this, it did not make the impres- 
sion on me that it otherwise would have. 

(. 51. Explain what you mean by the doctor's being a 
little visionary, as you thought ¢ 

A. Seeing much where sometimes others saw little. 

Q. 52. Untruthful or over-enthusiasti¢ in his opinions ? 

A. I never heard him charged with being, or had any 
idea that he was, untruthful. 

(. 53. In your 50th answer you state: “ My impression is 
that I heard them talking in general conversation at the board- 
ing house about something interesting, especially to the doc- 
tor, at or in the neighborhood of that place, but just exactly 
what it was my memory is not so clear.” If you have any 
impression left on your memory as to what it was, will you 
please state what that impression Is / 

Last objection repeated. 

A. I can’t state anything definitely. 

Q. 54. When you were on the fishing excursion with Dr. 
Updegraff, Boyle, McGaffick and Smith, and camped on 
the island in the Yellowbreeches near Milltown, do you re- 
member whether or not there was an old mill near your 
camp ¢ 

Same objection. 

A. There was. 

Q. 55. Did you go into that mill during your trip ‘ 

A. No, sir. 

(. 56. Did you fish any around the mill ¢ 

A. Yes, sir. 

(). 57. Where? 

A. I think almost under it 
get under it. 


as near as it was possible to 


Q. 58. Do you know whose mill or shop that was ¢ 

A. There is no doubt I knew then, but I can’t say to-day. 

Q. 59. Was your fishing around close to the mill done in 
the daytime or in the night ¢ | 

A. I think we rowed by it during the day. I know |! 
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complish this we had to turn the heavier garments towards 
the fire as one side dried; this required watching to keep 
them from burning; the boys continued to grow sick, 
necessitating our paying some attention to them also; in 
the morning matters had, of course, improved somewhat ; 
but they were yet sick, especially McGaffick, and the 
clothes were not yet quite so dry as they should be ; Boyle and 
McGaffick being unable to look after either their clothes or 
themselves, necessitated looking after them. That is the 
reason I remained at the island while Updegraff and Smith 
were absent; and after they returned, and we had got 
everything ready to leave, we did not have much more than 
time to make the Cumberland Valley train for Harrisburg. 
tecess until 3 P. M. 

(J. 72. Was the drinking from that jug, so far as the 
members of your party were concerned, confined to Boyle 
and MeGattick, or did you and Smith and Updegraff also 
partake of it? 

A. So far as I saw, nobody but Boyle and MeGaftick 
drank ; Updegraff was satisfied with a smell of the contents ; 
I don’t think Smith drank any of it; and I know I did not. 

(J. 73. You have referred to Dr. Updegratf’s father, as 


boarding with him while you boarded there; was he a 
physician also / 
A. So I understood. 


Cross-eramined hy Mr. Dickerson . : 
X-Q. 74. Was he the same kind of a physician that Dr. 
U pdegraff was, or another kind ¢ 


A. I cannot say. 
Gro. F. STACKPOLE. 


Sworn and subscribed to before me this tifth day of 
February, 1885. 

Frep M. Orr, 
Special Examiner. 
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William B. Irwin being produced, sworn and exam- 
ined, saith : 


icamined by Mr. Hill: 

My age isfifty-tive; residence Harrisburg, Pennsylvania ; 
occupation, notary public and general insurance agent. 

(. 1. How long have you resided in Harrisburg ¢ 

A. I went to Harrisburg in the year 1863 from Phil- 
adelphia. 

(). 2. Where had you resided prior to that 

A. In Cumberland county, Pennsylvania, from my birth 
to 1862, then the balance of the time in Philadelphia, ex- 
cept the portion of a year when I was in Mexico. It was 
very nearly 1869 when I went to Harrisburg. It was 
during the latter portion of the fall of 1869. 

(. 3. Did you ever hold any public office in Cumberland 
county; if so, what 4 

A. I was elected to the state house of representatives in 
the fall of 1860 for the session of 1861. 

(). 4. While residing in Harrisburg, did you ever become 
acquainted with Dr. C. E. Updegraft ¢ 

A. I did. 

(). 5. When did you first become acquainted with him, if 
you remember ¢ 

A. In the spring of 1875- 


March, I suppose, you may 
put that. 

(). 6. Did you have any business intercourse with lim at 
that time; if so, what / | 

A. I made arrangements to board and room at his house 
at Fourth and Market, Harrisburg. 

(). 7. Where was he living when you made the arrange- 
ment ¢ 

A. Corner of Fourth and Market in the Bucher prop- 
erty. 

(. 8. When did he move to the corner of Fourth and 
Market, and how long did he live thera / 

A. About the first of April, 1875, and lived there one 


year. 
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(. 9. Where did he move to from that house ¢ 

A. He moved up in Fourth street back of the Adams 
express office ; the building was the Young property. 

. 10. And how long did he live there, so far as you 
know / 

A. From April, 1876, to the first of February, 1877, as 
near as I cantell; hemoved away to Philadelphia before the 
tirst of April, a couple of months. 

Q. 11. When did you begin to room and board with him 4 

A. April, 1875, at Fourth and Market. 

(). 12. How long did you continue to board and room 
with him at Fourth and Market ‘ 

A. Until April, 1876, when he moved to the Young 
property. 

(). 13. While he lived on the Young property, where did 
you room and board 7 

A. With him, until he moved to Philadelphia. 

(). 14. Who lived in his family besides yourself when he 
lived at the corner of Fourth and Market, so far as you re- 
member 4 

A. Frank MeGaftick, Joseph Boyle, Brenizer, I don’t 
know his first name—I have forgotten it if I did—young 
Stackpole, a printer; the father of the doctor was there 
part of the time and his mother; there was a stereotyper 
lived there; I ean’t recall his name just now; he worked 
in the state printing building ; also William Goldsmith, a 
printer. 

(). 15. Were you at the Centennial Exposition in 1876 ? 

A. I was. 

Q. 16. Do you remember what house you went from 
and returned to on that trip, or those trips / 

A. It was when they lived in the Young property on 
Fourth street, and from that circumstance I can fix the 
date of when I lived with him at Fourth and Market— 
1875. 

Q. 17. While you lived with Dr. Updegraff, as you have 
stated, did you ever know any member of his household 
to go on any fishing excursions ? 


ee ” 
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A. I did. Boyle and the doctor went over into Cum- 
berland county on several occasions—perhaps two. A large 
party, consisting of MeGattick, Stackpole, Boyle—I don’t 
know if there were others—were out on a fishing excur- 


ne 


sion. They were there parts of two days, | think—didn’t 
return until next day. 

@. 18. Do you know Daniel Drawbaugh, of Eberly’s 
Mills, Cumberland County 4 

A. I do. | 

@. 19. How long have you known him ‘ 

A. Personally, only a short time, and then only slightly, 
. not familiarly. 

, Q. 20. Were you ever in his shop or mill at Eberly’s Mills 

A. I was not. 

(J. 21. Did you ever hear of his talking machine ? 

A. I did. On the return of this party from their fishing 
excursion, Dr. Updegraff and Boyle both had a great deal 
to say about him—spoke of having talked through his ma- 
chine; and the matter was quite a subject of conversation 
in the house for some time; the doctor asserting the won- 
ders of the machine, and was corroborated by Boyle to such 
an extent that I thought he was playing a joke on us. Not 
having seen it myself, [ had my doubts; but they asserted 
it with great earnestness. 

(J. 22. Do you remember whether they said anything 

/ about the distance to which one could talk through the ma- 
chine; if so, what, so far as you remember 4 

. Objected to as leading and calling for hearsay. 

A. They did, and the distance was so great that I had 
my disbelief, not having any knowledge of anything of 
the kind at that time. 

(). 23. When and in what house did you liear those con- 
versations of Mr. Boyle and Dr. Updegraff about Mr. 
Drawbaugh’s talking machine / 

A. It was in warm weather, about the month of June, 
1875, in the house on the corner of Fourth and Market. 

(). 24. And do you remember what rooms in the house 
the conversation took place in 4 
C15 
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A. In the dining-room, at meal times, and in the sitting- 
room or general meeting room over the store-room. It was 
used as a sitting-room. 

Cross-examination waived by counsel for com- 


plainants. 
Wm. B. Irwiy. 


Sworn and subscribed to before me this 5th day 


of February, 1885. 
Frep. M. Orv, 


Special Examiner. 


a 


Reeess until 3 P. M. 


John H. Updegraff, being produced, sworn and ex- 
amined, saith: 


Examined by Mr. Hill: 

My age is thirty four; residence 267 South Third street, 
Philadelphia ; occupation house and sign painter. | 

Q. 1. Are you a brother of Dr. C. E. Updegraff who was 
examined as a witness in the telephone case between the 
Bell company and the Peoples’ company / 

A. Yes, sir. 

Q. 2. Did you ever hear of such a thing asa talking ma- 
chine anywhere / 

Objected to as leading. 

A. Yes, sir. 

Q. 3. When, where and from whom did you tirst hear of 
a talking machine / 

A. In 1875, at Harrisburg. On July the 4th I paid a 
visit there to my brother Dr. C. E. Updegraff who was then 
living at the corner of Fourth and Market. During my 
stay there fgr that day, among other things that were brought 
up, they were speaking about making a fishing tour, or ex- 
eursion rather, in a canvas boat that they had made, and 
coming down the creek or stream they had caught on a 
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snag and bursted a hole in the boat, and went into a mill, 
camped over night or slept there. This was in a con- 
versation that was between Boyle and my brother, I think, 
and myself. And during that conversation they spoke of 
seeing a talking machine, and when they would go on 
another fishing excursion they would be able to talk to 
Philadelphia to me, and they would invite me up, which 
they said in a joking way. 

(. 4. Did they tell you where they had seen the talking 
machine ; if so, where ? 

A. In this mill where they camped over night. 

Q. 5. How long were you at Harrisburg on that visit to 
your brother ? 

A. Parts of two days. 

Q. 6. How often did you ever visit your brother at Har- 
risburg / 

A. That is the only visit [ ever made to him from this 
city. 

(. 7. How long have you lived in this city ? 

A. The last time I moved back here was about the latter 
part of 1872, or the beginning of 1873, and I have lived 
here ever since. 

(. 8. Where did your brother Dr. C. E. Updegraff spend 
most of his time during the Centennial year / 

A. With me, here in Philadelphia. 

J. H. Uppre@rarr. 


Sworn and subseribed before me this 5th day of 
February, 1885. 
Frep. M. Orr, 
Special Examiner. 


Complainant’s counsel owing to a misunderstand- 
ing as to the time, not being present during the 
direct examination, the witness is recalled for cross- 
examination. : 


/O0% 
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Feb. 6, 1885, 11 A. M. 

John H. Updegraff, cross-examined by Mr. Dicker- 
son : | 

X-Q. 9. How long have you lived at No. 267 South 
Third street ¢ 

A. Three years the eleventh of this month (February, 
1885), that is, my rent began then; I lived there a month 
previous, while I was fixing the house up. 

X-Q. 10. That is, youn went there about the first of 
January, 1882. 

A. The eleventh of January, 1882, I went there. | 

X-Q. 11. Did you board with your brother at any time ? 

A. No, sir; let me understand the question first. Do 
you mean here, in Philadelphia ? 

(Question repeated. 

A. Fifteen years ago, when I was first married, I went to 
Scranton, Penna., and stopped with him there a short time, 
until | went to housekeeping for myself. 

X-Q. 12. What was he doing in Scranton at that time ? 

A. Practicing physician and surgeon, running a hospital. 

X-Q. 13. Where did you go from Scranton ? 

A. To Sunbury, Penna. 

X-Q. 14. What sort of a hospital was it that your brother 
was running in Seranton, and in what year was it ? 

Objected to as irrelevant and immaterial. 

A. To the best of my knowledge the latter part of 1870 
or beginning of 1871; it was an eye and ear and: general 
surgery hospital. 

X-@. 15. Where was it situated in Seranton, and describe 
the hospital ? 

Same objection. 

A. When I first went there, it was on Lackawanna 
avenue; I don’t know as I could describe the building; he 
next went to Franklin avenue, in a double three-story brick. 

X-Q. 16. By what name or title was this hospital known ? 

Same objection, and also because the question in- 
quires for new matter not referred to in the direct 
examination. 


<> 
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A. Well, to the best of my knowledge, * Dr. Updegraff’s 
Hospital.” 

X-Q. 17. Did you live in the hospital. 

Same objection. 

A. Yes, sir; I had two rooms adjoining in the same 
building. 

X-Q. 18. Were there other persons living in the hospital 
besides yourself and the patients and Dr. Updegraff ¢ 

Same objection. 

A. Yes, sir; one family by the name of Washington 
Roseler—himself, wife and one child. 

AX-@. 19. Then it was a kind of a combined boarding- 
house and hospital, was it 4 

Same objections. 

A. Well, that I couldn't say positively ;, he did board 
some of his patients that had to be there for treatment. 

X-Q. 20. Were you an assistant of his at that time. 

Same objections. 

A. No, sir. 

X-@. 21. When you visited him in Harrisburg, was he 
keeping a hospital, a boarding-house, or a combined hospital 
and boarding-house 4 

A. Well, first [ would like to know if, upon the visit 
from Philadelphia that I made July 4th, 1875, he was living 
at Fourth and Market; he was only keeping a boarding- 
house at that time, to the best of my knowledge. 

X-Q. 22. What is it you would like to know ? 

A. If I ever stopped there previous to that. 

X-Q. 23. Don’t you know; and if you do, why do you 
ask me whether you did or not 4 

A. For information; [ stopped there onee for two days, 
when I moved back to Philadelphia in the latter part of 
1872 or the beginning of 1873. 

X-Q. 24. Who were boarding with him July 4th, 1875 7 

A. Joseph Boyle, Frank McGaftick, William Goldsmith, 
Mr. Stackpole, Mr. Irwin, Mr. Jordan, wife and child, my 
father and mother; that is about all I remember. 

X-Q. 25. Did you make the acquaintance of these board- 
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ers, except your father and mother, then for the first 
time / | 

A. Yes, sir. 

X-Q. 26. And you now remember that their names were 
Joseph Boyle, Frank MceGaffick, William Goldsmith, Mr. 
Stackpole, Mr. Irwin and Mr. Jordan / 

A. Yes, sir. 

X-Q. 27. Did they tell you at that time that their names 
were respectively Joseph, Frank and William ? 

A. I could not say as they did call their first names at 
that time, when they were introduced to me, but I have 
met them so frequently since that I have become accus- 
tomed to calling them by their first names. 

X-Q. 28. Where and when have you been in those inti- 
mate relations with these men / 

A. In the first place, with Mr. Goldsmith being working 
here in the city, being back and forward since that time; 
with Mr. Boyle being in business with my brother at one 
time, on Third street, where I was a frequent visitor, he 
only being two or three doors from me. 

X-Q. 29. That is, you lived at No. 267 South Third street 
and they lived at Nos. 263 and 5 

A. The numbers are not the same now as then; there 
were two buildings between us. 

X-Q. 30. Your brother still lives in that same place, 
doesn’t he / 

A. No, sir. 

X-Q. 31. Where does he live / 

A. 1914 Mount Vernon street. 

X-Q. 32. When did he leave the South Third street house / 

A. I don’t know as [ could say the exact time—within a 
year; I don’t know, as he has been away a year. 

X-Q. 33. What business is he carrying on now / 

A. A skating rink at Broad and Spring Garden ; he is 
interested in it. 

X-Q. 34. Did he live at any other house at South Third 
street than the one No. 267, near which you lived, so far as 


vou know / 
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A. No, sir. 

X-Q. 35. Who told you, before you were called as a wit- 
ness here, that these different men boarded with your brother 
in 1875, at Harrisburg ? 

Objected to as assuming and entirely unwarranted 
by anything in the testimony of this witness or any 
other witness in this case. 

A. Nobody, to my recollection. 

X-Q. 36. Who told you about the conversation that you 
heard about July 4th, 1875 ¢ 

Same objection. 

A. Between Mr. Boyle, William Goldsmith, MeGaftick, 
my brother and myself. 

X-Q. 37. When did they teil you, that you heard that 
conversation in L875 ¢ 

Same objection. 

A. About July 4th, 1875, when I was there on a visit, 
and spent a part of two days. 

X-Q. 38. Haven't they or any of them told you about it 
since / 

A. Yes, sir; I have heard them speak of it, not direct to 
me ; I have heard them speak of it in conversation with others. 

X-Q. 39. Then they didn’t tell you directly, they told it 
in your presence / 

A. Told what / 
 X-Q. 40. Told) what was said July 4th, 1875, when you 
“were at Harrisburg / 

A. No, sir; not since. 

X-Q. +41. What was it they did tell in your presence, if 
it was not that conversation ? 

A. Well, so many conversations and talks of it that I 
have heard since that time, that it would be imnossible for 
me to commit them to memory. 

X-Q. 42. But you are sure, are you, that in those numer- 
ous conversations on that subject, they didn’t tell you, 
either directly or in your presence, about the conversation 
which you heard July 4th, 1875, and to which you have 


testified here / 
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A. Not word for word—I couldn't say. 

X-Q. 43. Didn’t they tell you that, in substance, they 
had said such things, when you were present in 1875 ¢ 

A. There might have been some words, probably. It 
was so mixed up, and so much of it, that I wouldn’t like to 
say one way or the other. 

X-Q. 44. When was it that the conversation occurred in 
which there was so much of it, and so mixed up, that you 
wouldn’t like to say what it was / 

A. In the Washington Hotel, within the last week or so 
—the boys sitting there and talking, joking and laughing 
over it. 

X-Q. 45. Name the boys who were in the Washington 
hotel within the last week or so joking and laughing over 
what occurred and what was said at Harrisburg in July, 1875. 

A. I didn’t say that. Well, Boyle, MeGaffick, Stack- 
pole, Goldsmith, myself, and I think, probably, my brother 
might have been there on a few occasions; it sometimes 
took place between two or three of us—sometimes, maybe, 


more—talking about fun, and so forth. 

X-Q. 46. Have you named all the boys that have been 
assembling at the Washington hotel for the last week or 
so, laughing and joking over this business? Haven't you 
accidentally omitted Drawbaugh from the party / 

Objected to as assuming, particularly in view of 
the last answer. 

A. I would like to answer that in three parts 
different questions; [ haven’t named all the boys there; the 
rest of them. didn’t joke, to my knowledge; the joking 
wasn't done about Drawbaugh or his machine. It was 
about the boys’ experience while on that trip. I haven’t 
accidentally omitted Drawbaugh from the party. I never 
spoke to him only on one or two occasions, and then merely 
to pass the time of day. I never knew him to mix with 
anybody around the hotel there, more than to bid them the 
time of day, to my knowledge. 

X-Q. 47. Hasn’t Harry Brenizer been there with the 


other boys 4 


as three 


_ 
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A. No, sir; not to my knowledge. 

X-Q. 48. Can’t you remember anything that has been 
said about the conversation of July 4th, 1875, during this 
week or so among the boys at the Washington hotel 4 

A. I believe I answered that question. 

A-Q. 49. Did you answer that you could remember, or 
that you couldn’t remember ¢ 

A. I said that I—there might have been some words of 
it, there was so much said of it—there might have been 
some of the words, | would not like to say positively. 

X-Q. 50. State, as nearly as you can remember, what 
was said in your presence, when the bovs were assembled 
at the Washington hotel, about the conversation of July 
4th, 1875, and who it was that said it / 

Objected to because the witness has already ful- 
ly testified upon this point. 

A. I can’t say that there was anything particular as to 
the 4th of July said, I did not know they went fishing on 
the 4th of July, 1875. 
 X-@. 51. What was said at the Washington hotel, as 
near you can remember, about the conversation which oe- 
eurred in your brother’s boarding-house in [arrisburg, when 
you were there in 1875; and which of the boys said it, as 
nearly as you can recollect ¢ 

same objection. 


A. I can’t say, they were talking about his boarding- 
house or the conversation that took place there. 1 didi 
state anything of that kind ; these conversations was about 
themselves; their experiences on their trips, what they went 
through. 

X-Q. 52. Did Boyle tell about how he got drunk on one 
of those trips 4 

Objected to as immaterial and irrelevent. 

A. No, sir; not to me. 

X-Q. 53. During the last two weeks, since you have been 
associating with your brother and the other boys, at the 
Washington hotel, has nobody said in your presence, that 
when you were in Harrisburg in 1875, the conversation 
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which you have sworn to in this examination occurred in 
Harrisburg and in your presence / 

A. No, sir; not to my knowledge. 

X-Q. 54. Then the first time that that conversation has 
been spoken of in your presence, so far as you at present 
recollect, for the last two weeks, was when you swore to it 
here last night / 

A. Yes, sir. 

X-Q. 55. Can you tell us what Boyle said, exactly, in 
1875, when you heard that conversation, in respect to the 


talking machine / , 
A. No, sir. 
X-Q. 56. Did he tell you how far the men were apart 
when he talked through it / 
A. No, sir; he never told me he talked through it, to my 
recollection. 
X-Q. 57. Where did you live before you moved to No. 
267 South Third street / 
A. At 215 Pine street. 
J. M. Upprcrarr. 
Sworn and subscribed to before me this 6th day of 
February, 1885. 
Krep. M. Orv, 
Special Examiner. 
. 


— ad ae 


Wm. A. Goldsmith being produced, sworn and ex- % 
amined, saith : 
Excamined by Mr. Till: 

My age is thirty-four years; residence, Philadelphia, 


Penn.: occupati m, Compr ysitor. 


(J. 1. Did you ever live in Harrisburg, Penn.’ 
-A. Yes, sir. 

(). 2. Did you know Dr. C. E. Updegraff there ¢ | 
A. I did. 4 
q. 3. Did you ever at any time board in his family ¢ 
A. Yes, sir, 
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q). 4. When 4 

A. I first went to board with him, Idon’t know whether 
; it was April, but it was quite early in the spring of L875. 
(. 5. How long did you board with him 4 

A. From this time of which I speak until the spring of 
1877. 

(). 6. Where was Dr. Updegraff the most of the time 
during the year 1876 / 

A. In the city of Philadelphia. 


° Q. 7. In what house was he living at the time when you 
r first went to board with him / 
; A. He was living in Mr. Strouse’s house at the corner of 
Fourth and Market. 
— Q. 8. And up to what time did he continne to live in 
that house / 

A. Until the spring of 1876. 

(. 9. What house did he move his family into then / 

A. He moved into the first small frame house on the 
other side of the Adams express office, on Fourth street. 

@. 10. During the time that you boarded with him in 
the house at the corner of Fourth and Market, what other 
persons, if any, boarded with you / 

A. Mr. Boyle, Mr. MceGattck, Mr. Brenizer, Mr. Irwin, 
Mr. Stackpole, Mr. Duncan, and Mr. and Mrs. Jordan. 

(). 11. Did you ever at any time in your life, hear of 

2 such a thing as a talking-machine / 
Objected to as leading. 
{ : A. Yes, sir. 


(J. 12. Can you tell us when and where you first heard of 
it, and from whom you first heard of it, and how you hap- 
pened to hear of it ¢ 

A. At Dr Updegraff's house on the corner of Fourth 


and Market. from a party ot the boarders who had been Ol 


a tishing excursion. It was some time in the spring of 1575. 
When they returned home they were. relating some of the 
fun they had and what they saw and did, and among other 
things they were talking of this machine ; we were laughing 
at the doctor at being so much taken with the talking-ma- 


EVIDENCE FOR DEFENDANTS. 


chine, that he saw over there; and he thought this machine 
a big thing. He was very much inter- 


was—or could be 
ested in it; I langhed at him for taking such an interest in 
it: I didn’t think there was as much in it as he claimed. I 
can’t call to memory, of course, everything that was said, 
or very much at all about it. He said he had talked in it, 
and laughingly said he believed you could talk in it or hol- 
ler in it across the ocean. And on another occasion, when 
his brother John was visiting his house, in telling him of 
this machine, they said that when they wanted him to go on 
another tishing exeursion, they would just holler over to 
Philadelphia for him. I wouldn’t pretend to remember 
anything further that was said about the machine. 

Q. 13. Were you present, when they made the remark 
to your brother John that you have spoken of / 

A. I was. | 

(). 14. Where were they when they made that remark to 
John ? 

A. They were on the porch, I think, of the house on the 
eorner of Fourth and Market streets; [ am not sure about 
the porch, but [ am sure that it was at that house. 

(). 15. You say “ they ” were talking to John ; whom do 
you mean by “they?” | 

A. The boarders. 

(). 16. Do you know whether any of the boarders, be- 
sides Dr. Updegratf, had seen the talking-machine, so far as 
you could learn from their conversation at the time / 

Objected to as asking for inference and guess- 
work, 

A. One, that I know of, Mr. Boyle. 

(). 17. Did they say where they had seen it ? 

A. Yes, sir; they said it was over at some mill. I think 
they said they had been sleeping in the mill during the 
night of this fishing excursion. 

Q. 18. Did they describe the machine ; if so, do you rec- 
ollect the description ? 

A. They deseribed the machine, but I do not remember 
the description. W. A. GoipsmirH. 
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Sworn and subseribed before me this 5th day of 
Feb., 1885. 
Krep. M. Orr, 
Special Examiner. 


Adjourned until Friday, Feb. 6, 1885, at half-past 
twelve noon, at which time respondent's counsel 
notified complainant’s counsel that he will meet 
them at this room and proceed with them and their 
experts, if they shall be present to a convenient 
place, and there exhibit to them the reproduced in- 
struments referred to’ in Professor Barker's de- 
position in this case, and test said instruments in 
their presence, after which the taking of testimony 
will be resumed. 


Adjourned to the Washington hotel, rooms 27 
and 29, before mentioned, in order to see tests of re- 
produced instruments mentioned in deposition of 
Professor Barker. 


Feb. 6, 1885, 9 P. M. 

Present: Mr. Storrow for complainants, and Mr. 
Hill and Mr. Jacobs for respondents. 

Opportunity is now offered to complainant’s coun- 
sel to cross-examine William A. Goldsmith, at whose 
direct examination they were not present, owing toa 
mistake as to time. 

Cross-examination waived by Mr. Storrow. 

Adjourned to meet at the office of Mr. Fred. M. 
Ott, Speciai Examiner, room 9, Trust Building, 
Harrisburg, Pennsylvania, on Monday, February 
9th, 1885, at 10 A. M. 


February 9th, 1885, 10 A.M 
Examination resumed at Harrisburg. 
Present: Mr. Storrow for complainants, and Mr. 
Hill and Mr. Jacobs for respondents. 


Vel’ 
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Benjamin Strouse, being produced, affirmed and ex- 


amined, saith : 


kicamined by Mr. Hill: 

My age is forty-eight; residence Harrisburg, Penna. ; 
occupation, merchant. 

(J. 1. Where is your place of business / 

A. Corner of Fourth and Market. 

(). 2. How long have you occupied that corner / 

A. I tirst commenced business there in 1864. 

(. 3. Do you know Dr. C. E. Updegraff, now of Phil- 
adelphia, but formerly of Harrisburg ? 

A. Yes, sir. 

(. 4. Did he ever rent a tenement from you, and live 
in it / 

A. Yes, sir. 

q). 5. In what building was that tenement which he rented 
from you ? 

A. The corner of Fourth and Market 
ling part of my place of business. 

QQ. 6. Will you please look at the memorandum book 
which I now-show you, and at the four pages to which I 
particularly call your attention, and state whether you 
know whose handwriting the entries on those four pages 


the private dwel- 


are in, and if so, whose ? 

A. My handwriting. 

(). 7. Will you state when these entries were made in 
this book ¢ 

A. They were made in 1875. 

(J. 8. These entries commence with the receipt of rent 
by you on the 6th of April, 1875, for the month of April 
1875, and end with the receipt of rent on the 25th of 
March, 1876, in full up to April Ist, 1876. Do you know 
where Dr. Updegratf moved to when he moved out of your 
house é 

A. Yes, sir. 

Q. 9. Where? 

A. On Fourth street. 
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q. 10. Into whose house ? 

A. Mr. Young’s house ; at that time, at least, he owned 
it / 

(. 11. How near was Mr. Young’s house to the Adams 
express office / 

A. Either the second or third house, as near as I remem- 
ber now. 

Q. 12. After Dr. Updegraff moved from the corner of 
Fourth and Market into Mr. Young’s house, did he ever 
rent a dwelling from you again or not / 


A. He did not. 


Mr. Hill requests the examiner to mark for iden- 
tification the memorandum book referred to by the 
witness, and to designate the four pages by him re- 
ferred to, as Strouse 1, Strouse 2, Strouse 3, and 
Strouse 4, respectively : the examiner does so. By 
consent, copies of the same are put in evidence in- 
stead of the originals, which are to be produced 
when called for; the copies to be subject to all legal 
objections that might be made to the original. Said 
copies are as follows : 


(Strouse 1.) 
Received, Harrisburg, April 6th, 1875, of Mr. C. E. 
U pdegraff, twenty-eight dollars rent for house on cor. 4th & 
Market Sts. up to May Ist and for month of April, L875. 
Duplicate. 5. Srrouse. 
Ree’d, Harrisburg, May sth, 1875, of C. E. U pdegraff, 
twenty-eight dollars rent for the month of May, 1875. 
Bb. SrRovse. 
(Strouse 2.) 
Ree’d, Harrisburg, May 29th, 1875, of Dr. C. E. Upde- 
graff, twenty-eight dollars rent for the month of June, 1875. 
b. STROUSE. 
tec’d, Harrisburg, July 17, “75, of Dr. C. E. Upde- 
graff, twenty-eight dollars rent for the month of July, 1875. 
B. Strouse. 
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(Strouse 3.) 
Ree’d, Harrisburg, Sept. 4th, 1875, of C. E. Updegraff, 
twenty-eight dollars rent for the month of August, 1875. 
B.. STROUSE. 


Ree’d, Harrisburg, Oct. 9th, 1875, of C. E. Updegraff, 
twenty-eight dollars rent for the month of September, 1875. 
B. Srrovse. 


(Strouse 4.) 
Ree’d, Harrisburg, Nov. 20th, 1875, of C. E. Updegraff, 
twenty-eight dollars rent for the month of October, 1875. 


B. StTrRovseE. 


Ree’d, Harrisburg, Dec. 27th, 1875, of C. E. Updegraff, 
twenty-eight dollars rent for the month of November, 1875. 
B. Srrovuse. 


Ree’d, Harrisburg, March 25th, 1876, of C. E. Upde- 
graff, one hundred and twelve dollars, being rent in full up 
to April Ist, 1876. 

B. Srrovse. 


Q. 15. Do you remember anything about Dr. Updegraft’s 
building a canvas boat while he resided at Fourth and Mar- 
ket streets 7 

A. Yes, sir. 

(). 14. Where was the boat built ? 

A. He was fixing at it in the yard, principally, when I 
seen him. 


Cross-examined by Mr. Storrow : 
X-Q. 15. At the corner of what streets is the Adams ex- 
press company ? 
A. Corner of Fourth and Market. 
X-Q. 16. Who brought you this book lately ? 
A. The book is not in my possession at all; Mr. Upde- 
graff showed it to me lately. 
X-Q. 17. When and where did he show it to you? 
A. At my store, about two weeks ago, I think. 
X-Q. 18. And the book belongs to Dr. Updegraff, does it ? 
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A. I should think so. 

X-Q. 19. When did you first let him the property for 
which these receipts show the rent / 

A. In 1875. 

X-Q. 20. Who had hired that property from you before 
Dr. Updegraff hired it from you in 1875 4 

A. No one, that I can remember; I had been living in 
it myself, for a while. | 

X-Q. 21. Do you knoy where Dr. Updegraff lived be- 
fore he hired that property from you / 

A. No, sir. 

XA-Q. 22. Do you know Ellen Bucher / 

A. No, SID. 

X-Q). 23. [ tind in this book the first receipt in it to be 
as follows: *“ Received, Harrisburg, April first, 1874, of 
Dr. C. E. Updegraff, sixteen dollars rent for rooms on the 
second floor on the corner of Fourth and Market streets for 
April, $16.00. Ellen J. Bucher.” Was that the same 
property which you let to Dr. Updegraff 4 

Objected to on the ground that the entries in the 
book show that it was not the same property ; the 
properties being at the corners of different streets ; 
one property being at the corner of Fourth and 
Market and the other at the corner of Front and 
Market. 

A. No, SII’. , 

X-Q. 24. Did you know Dr. Updegraff before he hired 
from you the property at the corner of Kourth and Market ? 

A. I did not know him, but had seen him _ before. 

X-Q. 25. When Dr. Updegraff came to your store about 
two weeks ago, and showed you this book, who was with 
him ¢ 

A. Some gentleman who was a stranger.to me; did not 
know him. 

X-Q. 26. Do you know what that gentleman’s name 
was / 

A. No, sir. 

X-Q. 27. Have you seen him since ? 
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A. Yes, sir. 

X-Q. 28. Where have you seen him / 

A. I seen him yesterday on Market street. 

X-Q. 29. Do you remember what day of .the week it 
was, that Dr. Updegraff came to you and showed you this 
book ? 

A. I do not remember the day exactly. 

Bb. Srrovse. 


Affirmed and subscribed to before me this 9th 
day of February, 1865. 
Frep. M. Orr, Examiner. 


John Young being produced, atirmed and examined, 


saith: 


Examined by Mr. Hill: 

My age is seventy-eight; residence 508 Walnut street, 
Harrisburg ; I have resided in this city since 1811; I have 
followed an occupation for sixteen years. I followed buteh- 
ering forty-six years and a half in this city. 

QQ. 1. Do you know Dr. C. E. Updegraff, who formerly 
resided in this city and now resides in Philadelphia ? 

A. Yes, sir. 

(). 2. Did you ever rent him any property / 

A. Yes, sir. 

(). 3. What property / 

A. I rented him a house at No. 6 Fourth street, near 
Adams express office in this city. 

(). 4. What use did he make of that house while he re- 
sided there / 

A. He had it for a private residence ; and then he had the 
front room for a doctor’s oftice: he operated a good deal on 
the eyes and ears, or was it ears,—eyes I think. 

(). 5. Where did he live last before he rented that house 


from you / 


/ 
a 
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A. He lived in Mr. Strouse’s house, that is diagonally 
across the street from Adams’ express office. 

(). 6. Strouse’s house is on the south side of Market 
street, and Adams’ express office is on the north side; is it 
not / 

A. Yes, sir. 


@. 7. And they are also on opposite sides of Fourth 


street ; are they / 

, A. Yes, sir; Strouse’s house is on the east side of Fourth 
{ street, and Adams express office on the west side. 

(J. 8. Please look at the rent receipt memorandum book 
now shown you, and particularly at six pages thereof, which 
the examiner will mark * Young 1, Young 2, Young 3, 
Young 4, Young 5, Young 6,” respectively, and state in 
whose handwriting the body of each receipt is, if you know, 
and in whose handwriting the signature to each receipt is, 
if you know / 

A. L.ecan’t tell whose the body of it is, but I think it is 
Clarence Updegraff's—but it is my signature in each of 
these cases. 

(). 9. By Clarence Updegraff, you mean the man whom 
we call Dr. C. E. Updegraff, do you / 


A. Yes, sir; I remember him writing some of them, if 
not all of them; I think he wrote all of them, but my 


memory is not so good as it used to be, and I cannot re- 


sy member without having it in black and white. I think he 
e wrote part of them, if not all of them. 
é (). 10. When did you sign these rent receipts in this 


book that bear your signature / 

A. I always signed them on the days he paid me the 
money for them: I guess on the same days that they were 
wrote he paid me the money for them and | signed them. 

(). 11. Do you know where Dr. Updegraff moved to 
when he left your house / 

A. He moved to Philadelphia; I can’t tell whereabouts, 
though, in Philadelphia. 

By consent the following copies of said pages are 


put in evidence instead of the originals; the origin- 
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als to be produced when called for, and said copies 
to be subject to all legal objections that might be 
made to the originals. 

The copies are as follows: 


(Young 1.) 
Harrisburg, April, 1876. 
received of Dr. C. E. Updegraff eighteen dollars in full 
for rent for month of April, 1876. 
$18.00 Joun Youna. 
Harrisburg, May 2, 1876. 
teceived of Dr. C. E. Updegraft eighteen delete 5 in full 
for rent for month of May. - : - - S18.00 
Joun YOUNG. 


(Young 2.) 
Harrisburg, June 12, 1876. 
Received of Dr. C. E. Updegraff eighteen dollars in full 
for rent for month of June. - - - . S18.00 
JoHN YOUNG. 
Harrisburg, Sept., 1876. 
Received of Dr. C. E. Updegraff eighteen dollars in full 
for rent for month of July. - . ‘ - $18.00 
July. Joun Youna. 
Young 3.) 
Harrisburg, Sept. 15, 1876. 
teceived of Dr. C. E. Updegratt eighteen dollars in full 
for rent for month of August. — - - : - $18.00 
JoHN Younc. 
Harrisburg, Octr. 30th, 1876. 
Received of Dr. C. E. Updegraff eighteen dollars in 
full for rent for month of September. - - - $18.00 
JoHn YOuNG. 


(Young 4.) 

Harrisburg, Jan. 29, 1877. 
Received of Dr. C. E. Updegraff alain dollars in full 
for rent formonth of October. - - - - $18.00 
JOHN YOUNG. 
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Harrisburg, Feb. 1, 1877. 

> . - . a . . r . . . 
teceived of Dr. U pdegraft eighteen dollars in full for 
rent for month of November. . ‘ - SLS.00 

JOHN YouNG. 


(Young 5.) 
Harrisburg, Feb. 10, 1877. 
received of Dr. Updegraff eighteen dollars in full for 
rent for month of December. . . - - $18.00 
Joun Youna. 


Harrisburg, Feb. 16, 1877. 
Received of Dr. Updegraff eighteen dollars in full for 
rent for month of January. : - - - $18.60 
Joun Young. 


(Young 6.) 
Harrisburg, Feb. 29, 1877. 
Ree’d of Dr. C. E. Updegraff eighteen dollars in full for 
rent to date. - - . - ‘ . - $18.00 
Joun Youna. 


(J. 12. What building do these rent receipts that bear 
your signature relate to 4 
A. They relate to the house No. 6 Fourth street; I rented 
it from a young girl, and I paid her the rent, and took her 
receipt for it; I never rented Dr. Updegraff any other 
property but that. 
(). 13. How long did Dr. Updegraff live in your house / 
A. About ten or eleven months; he rented it until the 
first of April, but he only occupied it from the first of 
April, 1876, until the latter part of. January, 1877-—not 
quite a year, any way. 
The book above referred to is the same mem- 
orandum book referred to in the deposition of the 


preceding witness, Benjamin Strouse. 


Cross-eramined by Mr. Storrow : 
X-Q. 14. Have you seen Dr. Updegraff today ¢ 


A. Yes, sir. 
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X-Q. 15. Where have you seen him today ‘ 
' A. He came out to my house with a sleigh to bring me 
here; I am not fit to walk out now, and especially such 


weather as this. T 
X-Q. 16. You mean to your house here in Harrisburg, | 
suppose / 


A. Yes, sir; where I live, 508 Walnut street. 


: X-Q. 17. Did you see him last week 
A. Yes, sir. ‘ 
X-G). 1s. Where 4 


A. He came to my house last week, to see whether I 


— 


would be able to come out here if I was called on. 
X-Q. 19. Did you see him week before last / 
A. He was there twice, | don’t know whether the first 
time was last week or week before last ; maybe it was week 
before last. The first time he came he had just come up 
from Philadelphia the night before. 

X-Q. 20. You have been in avery feeble condition physi- 
cally for two or three years past ; have you not / 


: ; ’ 
A. Yes, sir; for three years. 
JOHN YOUNG. 
: Sworn and subseribed to before me this 9th day 
of February, 1885. 
: Krep. M. Ort, 
Special Examiner. 
| 
Recess until 2 P. M. | 
Pog 
February 9th, 1885, 2.30 P.M. 
George F. Weaver, Jun., being produced, athirmed 
and examined, saith: 
FKeramined hy Mr. Jacobs 
My age is 45; residence, 203 South River Avenue, Har- 
risburg, Pa.; occupation, printer. 4 


(J. 1. Have you any official connection with a lodge of 
Odd Fellows in the city of Harrisburg / 


mea 
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A. Yes, sir; I am secretary of Dauphin lodge, No. 160, 
Independent Order of Odd Fellows. 

(J. 2. Have you at any time been acquainced with Joseph 
M. Boyle, a printer, who formerly resided in Harrisburg ¢ 

A. Yes, sir. 

(. 5. Will you state whether at any time he belonged to 
the Lodge of Odd Fellows which you have mentioned ¢ 

A. Yes, sir; he did, and is still a member of the lodge. 

(). 4. Did he ever at any time draw sick benefits from 
that lodge ¢ 

A. He did. 

QQ. 5. If you have present with you the records of the 
lodge, showing that fact, will you please produce them and 
read to the examiner, in order that he may copy them upon 
the record in this case, such entries as you may find relating 
to the payment of sick benefits to Boyle / 

A. I have here now the minute book of Dauphin lodge, 
No. 160, beginning Oct. 3, 1872, and ending March 25, 
Iss0. In the minutes of June 3d, 1875, J. M. Boyle was 
reported sick since the first of June, 1875. In the min- 
utes of June 10, 1875, he is reported as still sick. In the 
minutes of June 17, 1875, he is reported as still sick. In 
the minutes of June 24, 1875, he was reported as still sick. 
On July 1, 1875, he was reported off the sick list since the 
25th of June, 1875. On June 10, 1875, he drew one week's 
benetits, five dollars: on June 17, 1875, he drew one week's 
benefits, tive dollars: on June 24, S75, he Grew one week’s 
benefits, tive dollars. 

I have examined the minute book carefully and have not 
been able to find any other mention of lis having been sick. 
I have been a member of the lodge from the time J. M. 
Boyle became a member until the present time, and have no 
recollection of Boyle having drawn benefits at any other 
time than the times mentioned; the minute book is entire- 
ly in my handwriting. I have examined the minute book 
for a couple of years prior to 1875, and up to April, 1876. 

| (Witness continues his examination of minute 


bi Ok.) 
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Now I have examined the book up to and including the 
2nd of January, 1879, and cannot find any other record of 
his sickness. I have been almost constantly in attendance 
at the meetings, except in case of sickness, which was very 
seldom. 

Cross-examination waived by Mr. Storrow. 
Gro. F. Wraver. 


Sworn and subscribed to before me this 9th dav 


of ebruary, ISS). 
frep. M. Orr, 
Special Examiner. 
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Adjourned to No. 215 South Front street, Harri: 
burg. 


Hon. Richard J. Haldeman. peine produced, 


athrmed and examined. saith : 


keevain dhe i] bi V /'. Tthil/ ’ 


My Age Is about fift v-three : residence Por thie present al 


No. 215 South Front street, Harrisburg, Penna., although 
ami legally a resident of East Pennsboro township, Cumbe 


land county ; occupation, farmer. 


_< 
from one of the Pennsylvania districts / 
A. Was. 
(). 2. kor how Inany terms ¢ 
A. Two. 
(). 5. Do you remember when your official term as repr 
sentative began / 


A. That has peel the ditheulty hitherto : | think if we 


1869, ISTO, STL and 1872: | was elected in the fall of 


IS6s and served two terms consecutive! v—elected in the fa 
of one vear and took my seat the 4th of Marel in the next 


my last term may bave run to March 4, 1873. 


." 


at the same time when General Grant began lis first term 


as President / 

A. Let me see a minute; | remembe seelng GCrenern 
(vrant inaugurated ; 1 was member of ( ongress at the tinu 
No: | was elected during the term of Andrew Johnson ; | 
may have been elected then, but took my seat afterwards 
and I remember, also, going out with the Tlouse of Repr 
sentatives to see Grant take lis oath: I was a member 
( onYvress when tyrant took lis plac 


(). o). Was ( uiiberliand COUNTY in} your CONULTeESSLOTLA } (jis 


A. It was. 


(). {), bid you personal! Culivass 4 ‘urnberland Coy 


~ 
— 
— 
— 
fond 


, 


Vaour nomipation aor election 
I>} 


(). 4. Did vou commence to serve as member et Congres: 


t 


(J). 1. Were you formerly a representative in (ongress 


i 
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5 


EVIDENCE FOR DEFENDANTS. 


Objected to as leading. 

A. I did. 

(). 7. Do you know Daniel Drawbaugh, of Eberly’s Mills 4 

A. I do. 

(). 8. Were you ever at his shop at Eberly’s Mills / 

A. I was. 

Q.%. What business were you engaged in at the time you 
tirst went there / 

A. Political 
important man in Cumberland county polities ; I believe he 
gave me his name to-day—Henry A. Drawbaugh or Henry 
Drawbaugh; I asked the name from Daniel to-day, and |] 
believe that is what he gave as the name. 

(). 10. You say that at the time when you were first at 
Daniel Drawbaugh’s shop, you were engaged on political 


especially to see his brother who was an 


business; what particular political business 4 

A. A candidate for Congress. 

(J. 11. Do yon remember whether that was before, or 
after your first election to Congress ? 

A. It was during my first canvass and previous to my 
election. 

(). 12. Will you tell us what took place in Mr. Draw- 
baugh’s shop on that first occasion when you visited it dur- 
ing your first convass and previous to your election / 

A. He took me to his shop and showed me his working 
tools, and showed me also a communication which he had 
established with a neighboring house or barn with something 
that led from his window—from a window of his working- 
shop; I was so much impressed that invariably, when elected 
to Congress—after a severe struggle—I sent to Daniel 
Drawbaugh the mechanical reports, believing him to be a 
mechanical genius. 

@. 13. Do you remember what he called that contrivance 
which he showed you for communicating from one point 
to another / 

A. They called it in the country around there, a speaking 
machine. I don’t know that he gave it a name. 
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ghd tl 
i 


DEPOSITION OF RICHARD J. HALDEMAN, 


(). 14. Did he make to you at that time any exhibition 
of its method of operation ¢ 

A. I think he did, but I am not able to answer. I was 
convineed of its working, but I should be afraid to answer 
that. He showed me and convinced me, without my 
saving how. 

(). 15. In what way was this apparatus designed to com- 
municate, and what was it to communicate / 

A. by sound : or, it you wish to make it more particu- 
lar, by articulate speech. 

(J. 16. Do you remember by what means the articulate 
speech was communicated by this machine / 

A. By running along his cotton string; he had a string 
reaching out from his window, and the string, I believe, en- 
veloped a metallic wire; but that I don’t know. 

(J. 17. Did he say how the voice in speaking aeted upon 
the air/ 

A. 3V vibrations. 


Cross-eramined by Mr. Storrow : 

X-(). 18. When you left Congress where did you go to 
live ¢ 

A. My legal home then, and now, is in East Pennsboro 
township, Cumberland county. 

X-Q. 19. Where did you go to reside when you left 
Congress / 

A. To my home in East Pennsboro, Cumberland county, 
Penna. 

X-Q. 20. Did you own the house you then went to live 
in / 

Objected to as immaterial and irrelevant. 

A. I did, and still do? 

X-Q. 21. Where have you lived ever sinee ? 

A. In Harrisburg, but my legal residence is on the other 
side of the river. 
X-(). 22. What houses have you lived in in Harrisburg / 
A. Two; one adjoining my mother, on Front street. 
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where my father’s office was, and the other, Larue Lemer’s 


house, where we are now. 

X-Q. 23. How long have you occupied the house where 
we are now 4 | 

A. That is pretty hard to answer; when you get toa 
question of dates, you bother me; I think it is two years, 
but I am not positive ; it may be three or four. 

X-Q. 24. What house in Harrisburg did you occupy 


before you moved to where we are now ? é 
A. The house next to my mother’s at Walnut and Front, 
built by Mr. Hill, the architect of the State capitol. ) yr 


X-Q. 25. How long did you occupy the house ? 

A. There you come at dates again; that bothers me ; for 
some years, I only lived there in winter, and went away in 
summer; I am not a chronological dictionary. 

X-Q. 26. What have been your occupations since you left 


Congress 4 
A. Well, I answer you as [ did in Congress ; farmer. 
X-Q. 27. A farmer with a house in Harrisburg; is that . 
what you mean / 
A. No, I don’t own a house in Harrisburg—with a resi- 
dence in Harrisburg, you may say ; but my legal home isin ~ ‘ 
Cumberland county. ‘ 
X-Q. 28. Has your health been feeble, for some time 


past ¢ 
A. I feel able to fight; Pm not stropg, but able to fight. 
X-Q. 29. Since you left Congress what have been your 


occupations / 

A. Looking after estates that reach from Minnesota to 
three counties in Pennsylvania; I have forty-three acres in 
the city of St. Paul, Minnesota—that is, I did have, but it 
is now being laid out in town lots and sold ; [ have property 


in three wards in Harrisburg. 


R. J. HatpremMan. 


Affirmed and subscribed to before me this 9th day 
of February, 1885. 


rep. M. Ort, 


Special Examiner. 
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Richard J. HWaldeinan re-ealled. 


tavamined by Mr. [1111 : 


(. 30. Have you ever been in Mr. Drawbauglrs shop 


since you left Congress / 
A. That is very difficult to answer; I may have been, 
and may not; I have been at Eberly’s Mills; [ have been in 


the shop and village several times ; | went to see the Draw- 


baughs with reference to the measuring faucet which Daniel 
Drawbaugh invented. 
R. J. HAtpEMAN. 
Aftirmed and subseribed to before me this 9th day 


of February, 1885. 


Frep. M. Orr, 
Special Examiner. 


Margaretta C. Haldeman, being produced, affirmed 
and examined, saith: 


Eiramined hy M?. [Till Py 

[ am the wife of Richard J. Haldeman, the witness whose 
deposition has just been taken. 

(). 1. Are you a daughter of Gen. Simon Cameron, 
formerly Secretary of War? 

A. I am, sir. | 

(J. 2. When were you married to Mr. Haldeman. 

: A. In May, 1870. 

(J. 3. What was Mr. Haldeman doing in the summer and 

fall of IS70¢ 


A. He was going through Cumberland county, election- 


eering. 
(). +. Electioneering for himself or some other person 4 
A. Himself. 
(). 5. For what office / 
A. Congressman. 
(). 6. Was that for his first or second term in Congress / 
A. His second term. 
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(). 7. Did you accompany him all through his election- 
eering trips that summer and fall / 

A. I did, through the whole. 

(. 8. When and where did you first hear of Daniel 
Drawbaugh of Eberly’s Mill. 7 

A. It was during that summer through Cumberland 
county ; [ couldn’t tell the exact dates. 

(). 9. What did you hear about him that summer ¢ 

Olbjected to as calling for hearsay. 

A. Mr. Haldeman spoke to me as we were driving 
through Cumberland county, and said that Mr. Drawbangh 
had made some kind of an instrument to talk through. 

(). 10. Did he tell you how he knew about it / 

Same objection. 

A. He had been there in canvassing the county before, 
and saw this machine or instrument. 

(). 11. Did he tell you what canvass he had seen it upon / 

Same objection. 

A. The congressional canvass before, the former one. 

(J. 12. Did he tell you whether the machine was opera- 
ted in his presence, or not, when he saw it ? 

Same objection. 

A. I understood that it was. 

(). 13. And what did you then understand that that ma- 
chine would do 4 

Same objection. 

A. Why, it would carry the voice from one place to an- 
other. 

(. 14. And by what means would it carry the voice 
from one place to another, as you then understood ¢ 

Same objection. 

A. By electricity. 

(J. 15. Did you, or did you not, hear any talk from oth- 
ers In Cumberland county that summer about Mr. Draw- 
baugh’s said invention / 

Same objection. 
A. Yes: I did. 
(). 16. To what extent did you hear it talked about 
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among the people in Cumberland county there that sum- 
mer, and what did they say about it / 
Same objection. | 
A. There was a good deal of talk there, and it was spoken 
of as Drawbaugh’s talking-machine, and an improvement 
on the telegraph. 
' (). 17. When you first heard of the Bell telephone, did 
you or your husband make any remark about it; and if so, 
what 4 
Same objection. 
A. Mr. Haldeman did, saying that it was Drawbangli’s 
patent, or rather, Drawbaugh’s invention ; I think that was 
the word he used. 
(J. 18. When were you first spoken to about your know!l- 
edge of this matter / 
A. To-day, if you mean by anybody outside of ny own 
family. 
Marearetra C. Hatpeman, 
Athrmed and subscribed to before me this 9th day 
of February, 1885. 
Krep. M. Orr, 
Special Examiner. 


Adjourned until Feb. 10, 1885, at 10 A. M. 


February 10th, 1885, 10 A. M. 
Examination resumed. 
Present: Same counsel. 


Elias Hake, being produced, sworn and examined, saith: 


Ereamined by Mr. Jacobs: 

My age is fifty-eight years; residence, Fairview township, 
York county, Penna., on the other side of the Yellow- 
breeches creek from Eberly’s Mills ; occupation, farmer. 

(. 1. Do you own a mill over in Cumberland county ? 

A. Yes, sir. 
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(). 2. Please state where it is located / 

A. In Lower Allen township, Cumberland county, on the 
Y ellowbreeches creek. | 

(). 3. How far is it from Eberly’s Mills or Milltown ¢ 

A. It is about one mile, as near as I ean tell. 

(). 4. Is it above, or below Eberly’s Mills, by the creek / 

A. It is up gtream from there. 

(). 5. Did you ever rent that mill to John J. Zacharias 7 

A. Yes, sir. 

(). 6. When 4 

A. In the spring of 1875—I think is the time. 

(). 7. Did you have a written lease of it with him ‘ 

A. Yes, sir; I had. 

Q. 8. If you have that lease with you, will you please pro- 
duce it? 

A. Yes, sir; here it is. 

Q. 9. By whom is the lease signed 4 

A. It is signed by myself and Mr. Zacharias. 

(). 10. It appears to have been witnessed by Simon Horst; 
is he living or dead ¢ 

A. He is dead. 

By consent a copy of said lease is put in evidence 
instead of the original; the original to be produced 
when called for, and said copy to be subject to all 
legal objections that might be made to the original. 

The copy is as follows: 

Hake—Zacharias. Grist-mill. Lease No. 1. 

This indenture, made this day of Mareh, A. D. 1875, by 


and between Elias Hake, of Fairview township, York 


county, State of Penna., and John J. Zacharias, of Lower 
Allen township, Cumberland county, State of Penna., 
witnesseth, that the said Elias Hake, does hereby lease, 
demise, and let unto the said John J. Zacharias, the three 
and one-half storied grist-mill with saw-mill attached, and 
two story dwelling house, with the necessary out buildings 
thereto appertaining, situate on the Yellowbreeches creek, 
in Allen township, Cumberland county, Penna., and ad join- 
ing properties of John Bitner and Martin Best, to hold for 
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the term of one year, from the first day of April, A. D. 
1875; the said lessee, John J. Zacharias, yielding and paying 
rent therefor as follows, viz. : | 

First—Two-thirds of all the toll received for eustom 
work done in the grist-mill. 

Second—One-half of all the receipts from the saw-mill. 

Third—Twelve and a half cents per barrel on merchant 
work manufactured for himself. 

And the’said lessee does hereby covenant to and with the 
said Elias Hake, that he will well and truly make the above 
payments of rent quarterly, viz.: on the first days of July 
and October, A. D. 1875, and on the first days of January 
and April, A. D. 1876; and the said lessee does further 
covenant and agree to make out and present to the lessor, 
at the end of every quarter, a full statement of all the 
work, custom or merchant, done in the mills during the 
«quarter, and the lessor or his agents shall at all times have 
free access to the books of the mills; that he will not suffer 
nor permit any strip or waste of the premises; that he will 
not assign this lease, nor underlet the whole or part of the 
premises to any person or persons, nor make any alterations 
in the premises, without the consent, in writing, of the said 
lessor, his heirs or assigns; that he will quit and deliver up 
the premises to the said lessor, his heirs or assigns, peaceably 
and quietly, at the expiration of the term aforesaid, in as 
good order and condition as the same now is or may be 
hereafter put into, necessary wear and tear excepted; and 
the said lessor and his agents shall have the right, at all 
times, to enter the said premises to view the same, and to 
make repairs or alterations, upoa giving the lessee ten 
days’ notice; all new material required for repairs sha! 
he furnished by the lessor, and all repairs reqviring more 
than one day’s work shall be paid by the lessor, the lessee 
to do or pay for all other repairs. 

All brooms and oil used in the mills to be furnished by 
the lessee, the lessee to receive the sweepings of the mill 
for furnishing the same. 

And the said lessor—Elias Hake—for himself, heirs, ex- 
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ecutors and administrators, does hereby covenant to and 
with the said lessee, John J. Zacharias, that he shall quietly 
occupy the premises aforesaid, without hindrance’ or moles- 
tation from the said lessor, or any body claiming by or 
through him, the said lessee well and truly keeping and 
performing the covenants aforesaid on his part to be per- 
formed. 

And the said lessee, John J. Zacharias, for himself, heirs, 
executors and administrators, does hereby covenant to and 
with the said lessor, his heirs, executors and administrators, 
that the said lessee, as aforesaid, shall punctually pay and 
discharge the rent aforesaid, as the same shall from time to 
time become due and payable, and all and singular the cov- 
enants aforesaid shall well and truly keep and perform. 

In testimony whereof, the said parties have ‘set their 
hands and seals, on the day.and year first above written, 
and also to another paper of like tenor. , 

Evias Hake [skAt. | 
J. J. ZACHARIAS [SEAL. | 
Signed and sealed in the presence of Simon Horst. 


Q. 11. On the fourth page of the paper which you have 
produced is another writing, which purports to be a lease 
of a tenement house and meadow adjoining the grist-mill ; 
by whom was that signed ? 

A. That is myself and Mr. Zacharias. 

sy consent a copy of said last mentioned lease is 
offered in evidence as *“* Hake-Zacharias Tenement 
House Lease”, instead of the original; the original 
to be produced when called for, and said copy to be 
subject to all legal objections which might be made 
to the original. 

The copy is as follows: 


This indenture, made this day of Mareh, A. D. 
1875, between Elias Hake and John J. Zacharias. witness- 
eth, that the said Elias Hake does hereby lease unto the 
said John J. Zacharias, for the term of one year from the 
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first day of April, A. D. 1875, the tenement house and 
meadows adjoining the grist-mill, the said John J. Zacharias 
agreeing to pay the yearly rental of seventy dollars ; said 
rental to be paid quarterly. | 

Evias HAKE. 

J.J. ZACHARIAS. 

Witness, Simon I[lorst. | 

Fairview township, York county, Pa., March IS75. 


(). 12. At what time did Mr. Zacharias go into possession 
of the grist-inill under the lease ¢ 

A. I can’t remember; it was in the spring of °75, about 
the first of April; [ don’t know whether it was on the very 
day or not. 

(). 13. How long did he remain in possession of the mill 
under that lease 7 

A. Under this lease one year. 

(. 14. State whether or not at the expiration of that 
year you made any other arrangement with him / 

A. Yes, sir, we had; we had another article wrote differ- 
ent from this. 

Witness produces article. 

(). 15. Was that second article ever executed 4 

A. Yes. 

(). 16. I mean was it ever signed by you and Mr. Zaclh- 
arias / 

A. No, it was not signed. 

(). 17. How did that happen ‘ 

A. Well, the article was wrote, and was given to Zacha- 
rias to examine whether he was satisfied with it or not: it 
was taken to the mill and was left there and was neglected ; 
but we settled and he paid me the rent, according to this 
article. 

Q. 18. For what length of time did he pay you rent ae- 
cording to this last agreement / 

A. For one year. 

sy consent a copy of said last mentioned agree- 
ment is put in evidence, instead of the original, as 
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“ Hake-Zacharias Unsigned Grist-mill and Tenement 
House Lease”; the original to be produced when 
‘alled for, and said copy to be subject to* all legal 


objections that might be made to the original. 
The copy is as follows: 
This indenture made and agreed and concluded upon this 
day of , A. D. 1876, between Elias Hake, of 
Fairview township, county of York, and State of -Pennsyl- 
rania, of the first part, and John J. Zacharias, of Lower 


Allen township, county of Cumberland, and State of afore- 7 | 
said, of the second part, witnesseth, that the said Elias Hake, ve 
by these presents, doth lease and let unto the said John J. os Mer 
Zacharias, the three and one-half storied mill, (grist-mill), \ 
with saw-mill attached, two dwelling houses, with the neces- 
sary out buildings thereto appertaining, and twenty acres of | 
land, (be it more or less), situate on the Yellowbreeches | | 
creek, in Lower Allen township, Cumberland county, State 


aforesaid, and adjoining properties of John Bitner and 
Martin Best, to have and to hold the same for the term of 
one year, from the first day of April, A. D. 1876—the said 
John J. Zacharias, his heirs or assigns, yielding and paying 
to the said Elias Hake, his heirs or assigns, the sum of six 
hundred dollars, ($600), in manner following, to wit: The 
sum of one hundred and fifty dollars on the first day of 
July, A. D. 1876; the sum of one hundred and fifty dollars 
on the first day of October, A, D. 1876; the sum of one 
hundred and fifty dollars on the first day of January, A. D. 
1877; and the sum of one hundred and fifty dollars on the 
thirty-first day of March, A. D. 1877; and further, should 
any of the aforementioned payments remain unpaid for 
the space of ten days after they become due, then the said 
John J. Zacharias, shall be considered a tenant at will, and 
the said Ehas Hake shall have, without further notice, full 
power to again repossess himself of the above described 
premises ; and further, the said Jolin J. Zacharias, will not 
suffer or permit any damage or waste to said described 


premises ; that he will not assign this lease nor underlet the 
whole or any part thereof of the aforementioned premises 
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to any person or persons, nor make any alterations in the 


premises without the written consent of thesaid Elias Take, 
his heirs or assigns, and that he, the said John J. Zacharias, 
will deliver up without any further notice, peaceably and 
quietly at the expiration of the term of this lease, (viz. 
April 1, 1877), in as good orderas it is now, or may perhaps 
be put into, necessary wear and tear excepted; and further, 


the said Elias Hake, his agents or employees, shall have the 


right at all times to enter said premises to view the same, 
and should said Elias Hake desire to make any repairs or 
alterations in any buildings or in any other way upon said 
premises, he, the said Elias Hake, shall give the said John 
J. Zacharias ten days’ notice; and further, all new material 
required for repairs or alterations shall be furnished by said 
Elias Hake, and all repairing requiring more than one day’s 
labor shall he paid by the said Elias Hake, and all other 
repairs, keeping machinery oiled, ete., shall be done and 
furnished by said John J. Zacharias; and the said Elias 
Hake, for himself, his heirs, exeeutors or administrators, 
doth by these presents covenant to and with the said John 
J. Zacharias, that he, the said John J. Zacharias, shall 
quietly (s7c) the premises aforesaid, without hindrance or 
molestation from said Elias Hake, or any person claiming 
by or through him, and the said John J. Zacharias truly and 
faithfully performing his part of the contract to the said 
Elias Hake. 
“ | In testimony whereof, the said parties to these presents 
have hereunto set their hands and seals, the day and vear 
: first above written, and also to another paper of like tenor. 
| Seal. 
Witness : . Seal. 
(). 19. After the expiration of the year for which you say 
he paid the rent in accordance with the unsigned article of 
agreement, did he remain at the mill, or not 4 
A. No; he went away that spring. 
Q. 20. Has he ever occupied your mill at any time since 
that time / 
D4 
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A. No, sir. 

(J. 21. Who had possession of your mill before: Zacharias 
took possession of it in the spring of L875 4 

A. MecCleaf; I forget his first name, and [ don’t know 
how to spell the last name. 


('ross-eramined hy Vr. STOVTOW ° 

X-Q. 22. Who owns that grist-mill at the present time / 

A. I own it. 

X-Q. 23. How long have you owned it/ 

A. I think I bought it about 1872 or 18738; I am_ not 
sure; [ couldn't tell you unless I would look at some of my 
papers. 

X-Q. 24. Do you earry on any other business except the 
grist-mill 4 

A. Yes. 

X-Q. 25. What ? 

A. Farming and distilling. 

X-Q. 26. Where is your distillery 

A. Fairview township, York county. 

X-Q. 27. How far from your grist-mill 7 

A. About a little over a mile. 

X-Q. 28. How long have you carried on that distillery / 

A. About twenty-six years. 

X-Q. 29. Whom did you buy your grist-mill of / 

A. I bought it at sheriffs sale. 

X-Q. 30. Whose estate / 

A. Michael Hurst’s. 

X-Q. 31. Was Michael Hurst living or dead at that 
time / 

A. He was living at that time, but is dead now. 

Evias Hake. 


Sworn and subseribed to before me this 10th dav 
of February, [Ss5. 
Krep. M. Ort, 


Special Examiner. 
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Abram Marquart, being produced, sworn and exam- 
ined, saith : 


TCramened hy Mr. Hill; 

My age is about sixty-three; residence, Newville, Cuin- 
berland county, Pennsylvania; occupation, justice of the 
peace. 

(). 1. Were you formerly engaged in the insurance busi- 
ness; and if so, in what branch of the insurance business, 
and in what capacity / 

A. I was engaged in the life insurance business, as an 
avent for soliciting insurance. 

Q. 2. How long have you lived at Newville / 

A. About seven years. 

(J. 3. Where did you live prior to moving to Newville / 

A. Inasmall village called Jacksonville, fourteen miles 
above Carlisle, on the Walnut Bottom road. 

(). 4. How long did you live there / 

A. I moved there in 1856, and left in 1877. 

(J. 5. While you were in the insurance business did you 
ever insure the life of anybody living at Eberly’s Mills, 
Cumberland county, Pa. ; if so, whom / 

A. I did, Mrs. Sarah Fettron, wife of Daniel Fettron. 

(J. 6. Did you enter any memoranda in your books con- 
cerning her life insurance. 

A. I did. 

(). ‘ Have you those books here: if so, will vou please 
produce them, and point out the entries therein, in order 
that the examiner may copy them upon the records 4 

A. I have them here, and I produce them. 

Witness produces two beoks; one being a ruled 
memorandum or account book about tive by seven 
and a half inches in size, and containing one hun- 
dred and twenty-eight pages, which are paged con- 
secutively on every alternate page, from page one to 
page sixty-four; and the other being a large blank 
insurance register of the Metropolitan Life Insur- 
ance Company of New Yoak, with printed rulings 
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for the columns of entries, and with a printed head- 
ing at the tops of the pages. | 
(). 8. Are these books of original entries / 
A. Yes, sir. 
Q.9. In’ whose handwriting are the written entries in 
them / | 

A. In my own handwriting. 

(. 10. Were they made in the regular course of your 
business at the time to which they relate 7 

A. Yes, sir. 

Q. 11. Will you now point out in these books the entries 
relating to Mrs. Fettron’s life insurance, in order that the 
examiner may copy them upon the record / 

A. Yes, sir; in the small book are the following entries : 

(). 12. Referring to the first item about Mrs. Fettron in 
your smaller book, on page 3, in what year, as shown by the 
book was that first date, February 27th 4 

A. In 1872. 

(). 13. When did Mrs. Fettron take the policy of insur- 
ance ¢ 

A. I don’t remember, that was the date of the policy ; I 
don’t remember whether she got it on that date or afew days 
afterwards. 

(). 14. If I understand your book entries, Mrs. Fettron 
finally surrendered that policy and took a paid up policy / 

A. Yes, she did. 

(). 15. When did she do that? 

A. December first, 1875. 

(). 16. Were you ever in the village of Milltown or 
Eberly’s Mills yourself / 

A. Yes, sir; I was. 

(). 17. When were you in that village for the last time / 

A. That was December first, 1875, when I delivered that 
paid up policy to Mrs. Fettron. 

(J. 18. Do you know Daniel Drawbaugh, of Eberly’s 
Mills, if so, how long have you known him 4 

A Ido know him; I think about 1870 or 1871 I became 


acquainted with him. 
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QQ. 19. Were you ever in his shop or mill at Eberly’s 
Mills ? 

A. Yes, sir; I was. 

Q. 20. Were you in his shop on the occasion when you 
delivered the paid up policy to Mrs. Fettron / 

A. No, sir: I wasn’t. | 

(). 21. When were you in lis shop for the last time in 
your life 4 | 

A. Some time between the 27th of. February and the 
middle of Mareh, 1875 / 


(). 22. What did you go down to Eberly’s Mills for on 


that day between the 27th of February and the middle of 


March, 18754 

A. To get him to take a risk of life insurance on his life. 

Q. 23. What other business did you transact at Eberly’s 
Mills that day 7 

A. Mrs. Fettron paid me her semi-annual premium. 

(). 24. In your smaller book, on page 56, under the head 
of “reported” is the date of * April 16, 1875”, what does 
that mean ? 

A. That means; reported her premium to the company, 
less my commission. 

(). 25. How long a time did the company allow you to 
report premiums after you had received them 4 

A. We generally reported them from the first to the 
tenth or fifteenth of the month succeeding that in which 
we collected them. 

(). 26. When did you first speak to Mr. Drawbaugh 
about taking a life insurance on himself ¢ 

A. Along about 1872 or 1873; I don’t just remember 
the time when I first talked to him about it. 

Q. 27. How often did you speak to him about it, from 
the first time until the spring of 1875 ¢% 

A. I eouldn’t tell the number of times exactly, but quite 
a number of times; I talked to him about it every time | 
seen him. 

(). 28. Did he express any desire to take out a policy 
himself or not / 
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Objected to as leading, as asking for hearsay, as 
too remote and as immaterial. 

A. He did; he appeared anxious to take one. 

Q. 29. Did he give you any reason for not taking one, if 
so, What was it / | 

A. Yes, sir; he always complained of being too poor to 
pay the premium. 

(). 30. How often did he made this statement to you 
when you solicited him to take a policy / 

A. Nearly every time that I spoke to him about insur- 
surance, he appeared to not be able to do it. 

Q. 31. When did you last speak to him, soliciting him to 
take a policy / 

A. The/’last time I remember distinctly, was the time I 
was there to collect that last premium of Mrs. Fettron. 

(). 832. Why did you never go to lis shop after that to 
solicit him / | 
Objected to as too remote, and calling for guess 

work and opinion, and as immaterial. 

A. Because I gave up to get him insured, because he 
always complained of poverty. 

(). 33. I notice that your books contain no entry of the 
payment of Mrs. Fettron’s premium which was due on the 
27th of August, 1875; how do you explain that / 

A. She never paid it; she took a paid up policy after- 
wards, and surrendered her old one. 

Q. 34. Do you remember what the weather when you 
were last at Mr. Drawbaugh’s shop, to wit: between the 
27th of February and the middle of March, 18757 

Objected to as leading. 

A. The weather was cold; I don’t remember whether it 
was raining or anything of that kind, but it was cold 
weather. 

Q. 35. Do you remember in what part of Mr. Draw- 
baugh’s shop you were that day, and how you got in 4 

A. s got in from the outside to the first floor. and went 
up on the inside to the second floor, and on the upper floor 
was a little room that he was working in, where I found him. 
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(). 36. Who else was in the shop at the time, if any- 
body ( 

A. I don’t remember of anybody else being in the shop 
at the time. 

(). 37. Do you remember whether the machinery of the 
shop was running or still 

A. I don’t remember whether they were running, or not. 

(J. 38. Do vou remember what Mr. Drawbaugh was do- 
Ing in the little room when you found him there / 

A. He was working at a little box ; he called it a talking- 
machine, or curved magnet. 

(J. 39. Describe it, as you remember it ¢ 

A. It was a small round box, probably three inches in 
diameter, and about an inch and a half deep; and in that 
he had a circle made of steel or iron, and on the one side of 
it there was a mouth-piece appeared. 

(). 40. Please look at the two instruments, exhibits * P” 
and “ E”’, now shown you, and state whether you ever saw 
them or either of them before: and if so, when for the first 
time / 

A. I did see—I don’t remember exactly which of them ; 
but it was one of them two that he showed me at that time— 
the time [ was there; the time I was there was between thie 
27th of February and middle of Mareh, 1875. 

(J). 41. What was it that Mr. Drawbaugh spoke of as the 
curved inagnet / 

A. It was this here (indieating-magnet on back of ex- 
meet “FP” .) 

(). 42. Did Mr. Drawbaugh tell you what use was to be 
made of this machine / 

A. He told me it was to take the place of telegraphing. 

(). 43. Did he tell you how it was to be operated 4 

A. He told me by electricity. 

(). 44. Did he explain to you how the machine was to be 
used, in operating it / 

A. He did; he said, by a person talking into this ma- 
chine, another person could hear at any distance over a wire 


connecting the two together. 
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Q. 45. During that visit to his shop, between the 27th of 
February and middle of March, 1875, while you were talk- 
ing with him about this instrument, was anything said 
about patenting it / 

Objected to as calling for hearsay. 

A. Yes, sir; he talked about getting it patented, but said 
he was too poor to have it done. 

(. 46. You were requested by me this morning to go 
into the examiner’s room with the examiner, Mr. Ott, and 
myself, and look at the exhibits, to see if you could pick out 
the machine which you saw at Mr. Drawbaugh’s shop in 
the spring of 1875, were you not / 

Objected to as leading and incompetent. 

A. Yes, sir. 

Q. 47. And you picked out these two instruments from 
the others ; did you? 

Same objection. 

A. Yes, sir; as one of them that Mr. Drawbaugh showed 
me at that time. 

Q. 48. Had you ever seen them from the time you saw 
them, or it, in the spring of 1875, until this morning ? 

Same objection. 

A. No, sir. 

Q. 49. What public offices have you held in your town 
or county / 

A. None but justice of the peace. 


Cross-examined by Mr. Storrow . 

X-Q. 50. Did Mrs. Fettron pay all her premiums up to 
August, 1875? 

A. She paid all but the August premium of 1875, which 
she did not pay. 

X-Q. 51. Then she paid premiums for three years and a 
quarter / 

A. She paid for three years and a half. 

X-Q. 52. And the annual premium was $31.30, was it / 

A. It was $31.30; I see one place it is marked $31.31, 
but $31.30 was the annual premium. 
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, X-Q. 53. Then she paid your company something over 
$100 in cash, and in return for that got a paid-up policy for 
690; did she. 

~ A. I don’t know what the paid-up policy was; I guess 
that is right, when [ come to examine the book closely ; 


yes, that’s right. 


X-Q. 54. And you understood that Mr. Drawbaugh did 
not think himself rich enough to insure in such a company ? 

A. No, sir; he did not consider himself rich enough to 
insure. 

X-Q. 55. Is this larger book one which belonged to you 
or one which you sent to the company 4 

A. The company always furnished us with a book of that 


kind, and then we had blanks that we made out the reports 
. on; we didn’t send back the book. 


AX-Q. 56. According to your testimony, you have got 
seven entries about Mrs. Fettron in your smaller book, and 
only one in the larger one ; how does that happen? 

A. The reason of that is, in this smaller book we kept 
what we called the renewal premiums; the original policy, 
[ think, is entered in the large book, and the first premium ; 


the smaller book is one I made for myself; I could carry 


it with me; the other one [I could not. 

X-Q. 57. You have testified that in the large book there 
is but one entry, that of the second policy; do you now 
wish to corrret that? Is there another entry in that book 
relating to Mrs. Fettron / 

A. In regard to that one entry, I had reference to the 
entry of her paid-up policy, because I didn’t have it in the 
smaller book ; now, there may be some other entries in the 
large book, but they are all in the smaller book, except the 
entry about the paid-up policy. 

X-(Q). DS. Well, you look in the larger book, and see 
whether there are any other entries about her / 

(Witness examines the book.) 

A. It does appear one other time in this larger book, but 

that was the original entry—February 27th, 1872. It was 
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then carried into the other book so that it would be more 
convenient for me to carry. 

X-Q. 59. Tell me everything you remember ever to have 
seen in Drawbaugh’s shop 4 

A. IT eouldn’t tell you; I was at the shop frequently. I 
saw a few buggy-axles that were made there one time ; and 
I saw those talking-machines that he was making, because 
he was always talking about them, but I couldn't tell what 
all I seen there. There was a number of things that he 
had, back and forward, but he was excited and talking about 
his patent or invention, and I was talking life insurance to 
him. 

X-Q. 60. Can’t you remember anything else you ever 
saw there; and if so, tell me what it is / 

A. I don’t remember distinctly anything else because the 
most of the times I did meet him was up in his little room. 

X-Q. 61. Is it your recollection that he talked to you 
about a talking-machine pretty much every time you went 
there / 

A. Generally our conversation was, the talking-machine 
and life insurance; that is to the best of my recollection. 

ABRAM MARQUART. 


Sworn and subscribed to before me this 10th day 
of February, 1885. 
FreD M. Orv, 


Special Examiner. 


Mrs. Jeremiah Fry being produced, sworn and 
examined, saith : 


Eicamined by Mr. Sacobs ; 

(J. 1. Where do you reside / 

A. At Shiremanstown, Cumberland county. 

Q. 2. Did you formerly reside at Eberly’s mills, Cum- 
berland county, Penn.? 
A. Yes, sir. 
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Q. 3. When did you go there to live ? 

A. In 1875, the last week in March. 

Q. 4. Your husband, Jeremiah Fry, testitied in the case 
of American Bell Telephone Company and others against 
the People’s Telephone Company and others, that he had 
kept store at Eberly’s Mills ; can you tell us when he began 
to keep store there / 

A. In 1875, in the latter part of September; we moved 


there in the latter part of September—where the store was. 


(). 5. In what house in Eberly’s Mills did you first reside 4 

A. In an old house that is torn away now—where Clen- 
dinnin’s store-house is now. 

(). 6. How long did you continue to live in that old house ? 

A. We lived there from the last week in March till the 
last of September. 

Q. 7. Who moved into that old house after yeu left it / 

A. To the best of my knowledge, Jake Evans. 

(). 8. Was the store-house into which you moved in Sep- 
tember, 1875, an old house, or a new one 4 

A. It was built new. 

(). 9. How long had it been finished when you moved 
into it / 

A. It was just completed, and we moved right into it ? 

(). 10. Whereabouts in the town was it located ? 

A. At the lower end, just opposite the grist-mill. 

(. 11. Between the time you moved to Milltown, in 
March, 1875, and the time you moved into the new store- 
house in September, 1875, where did you purchase your 
family supplies ¢ 

A. The most in Harrisburg. 

(). 12. Did you purchase any of them anywhere else than 
Harrisburg / 

A. A couple of times I got from Gardner, right along- 
side of us there. . 

(). 13. What was his full name, if you know, and where- 
abouts did he live / 

A. His name was Harry Gardner, and he lived the next 
house above us, up on the hill like. 
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Q. 14. What kind of grocery supplies did you purchase 
from him / 

A. Sugar, coffee and matches. 

@. 15. Who kept the post-office at that time ? 

A. Mr. Gardner, the same man. 

Q. 16. Up until what time did he keep it? 
A. Up until October the first, 1875. 
Q 
A 


. 17. Who took it then ? 
. My husband, Mr. Fry. 
@. 18. Where did Mr. Gardner keep the post-office when 
he had it, and where did your husband keep it ¢ 
A. Mr. Gardner kept it in the house where he lived up 
above us, and we kept it in the new store-house. 
Cross-examination waived by Mr. Storrow. 
Mrs. Jere. Fry. 


Sworn and subscribed to before me this 10th day 
of February, 1885. 
Frep. M. Ort, 
Special Examiner. 
Recess until 8 P. M. 


Levan H. Orris being produced, sworn and examined, 
saith : 


kxamined by Mr. Hill: 

My age is fifty years; residence near Newville, Cumber- 
land county, Pa.; occupation, farmer. | 

(. 1. Were you formerly the treasurer of Cumberland 
county ¢ 

A. Yes, sir. 

(J. 2. When were you elected to that office ? 

A. In the fall of 1873. 

Q. 3. Did you make a personal canvass of the county 
prior to your election ? 


A. Yes, sir. 


Q. 4. Do you remember at what time the nominating 
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convention was held that year at which you were nomi- 
nated ¢ 

A. It was held in the beginning of August, some time; 
I can’t tell the time exactly. 

Q.5. Do you know Daniel Drawbaugh, of Eberly’s 
Mills, or Milltown, Cumberland county 4 

A. Yes, sir. 

(). 6. Were you ever in his shop at Milltown ? 

A. Yes, sir. 

(). 7. How many times were you ever in his shop 4 

A. Onee. 

(. 8. When was that / 

A. It was before the convention; I couldn't tell the time 
exactly, but it was the latter part of July, 18753. 

(). 9. What caused you to go to his shop that day 4 

A. Polities. 

(). 10. Were you then canvassing for your own nomination ? 

A. Yes, sir; I was a candidate. 

(). 11. Whom did you see at Mr. Drawbaugh’s shop that 
day ¢ 

A. I don’t remember of seeing anybody there but Mr. 
Drawbaugh 4 

(). 12. In what part of the shop did you find him 4 

A. I found him in the basement. 

(). 18. Down where the water-wheel was / 

A. Yes, sir. 

(J. 14. Do you remember what he was doing there / 

A. No, sir. 

(. 15. What took place there in the basement that day, ? 

A. After we had talked a while on polities, he says: 
“ Orris, come along with me up stairs; | want to show you 
a talking-machine.” 

(). 16. What was then done ? 

A. He said that he could talk through it to his family ; 
he did talk through it to some person. 

(). 17. When he asked you to go up stairs that he might 
show you the talking-machine, did you and he go. upstairs 
together / 
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A. Yes, sir. , 

Q. 18. Into what part of the shop did you go ? 

A. We went up stairs. 

Q. 19. Do you remember whether you went up on the 
first or second floor ? 

A. Seeond floor. 
. Q. 20. And there, what did he show you, if anything ? 
A. He showed me a box that he talked through. 


(). 21. And, if I understand you correctly, he talked to 


somebody through it 

A. Yes, sir. 

(. 22. Do you know who the person was that he talked 
to, or whereabouts / 

A. No, sir. 

(). 23. Did you talk into the machine or listen at it ? 

A. No, sir. 

(). 24. How did you know that Drawbaugh talked to 
anybody or heard from anybody # 

A. He told me; “ Vl just talk through this”, but just 
who or where he talked I can’t tell you. Drawbaugh men- 
tioned the name of somebody, as if I would say: “ [ll talk 
to Smith”, or somebody else; but who it was I don’t 
remember. 

Q. 25. Why didn’t you have the curiosity to talk into the 
machine or listen at it / 

A. Well, I took no interest in it. 

Q. 26. If the machine had been a politician’s ear, I sup- 
pose you would have talked through it, wouldn’t you ? 

A. Yes, I suppose I would. 

@. 27. Did you understand at the time, that the other 
man talked back through the machine to Mr. Drawbaugh, 
or not! 

Objected to as asking for hearsay and guess work. 

A. I did. 

Q. 28. How did you get that idea at the time / 

A. I heard them talk. 

Q. 29. Did you hear the other man talk, or how did you 


hear / 
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A. I heard him talk to the other man and then he told me 


/ 


what was said. 
(. 30. What he said, or what the other man said back to 


him 7 
A. He told me what the other man answered him. 
(). 31. Did you take enough interest in the matter to 


examine the machine carefully / 


A. I did not. 
Q. 32. Did Mr. Drawbaugh tell you how far he could talk 


to anybody through this machine / 
Objected to as asking for hearsay. 
A. I don’t remember ; he said this: “If I had the wires, 


I can talk quite a distance ” 
Q. 33. Did he tell you how the machine operated ? 
Objected to as leading. 
A. He told me it operated through electricity. 
(). 34. Was anything said that day there about patenting 
the machine ‘ 
Same objection. 
A. Yes, sir. 
Q. 35. What was said about that and who said it 
A. Mr. Drawbaugh said that he intended to get it pat- 
ented ; that he was poor but expected to get help. 
Q). 36. When you were canvassing in Cumbeland county 
for your nomination and election that year, did you hear 


¥ anything said about Drawbaugh’s talking/machine around 
in the county 4 

Objected to as hearsay. 

A. I did, in the lower end of the county. 


(). 37. Do you remember who spoke of it 4 


oe neeewte en, 
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Same objection. 
No, sir. 
8. Did you hear of it several times, or only once 


, 
Q. 3 
during that canvass 
A. If my memory serves me right, I heard it frequently. 
Cross-examination waived by Mr. Storrow. 
Levan H. Orrts. 
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Sworn and subscribed to before me this 10th day 
of February, 1885. 
Frev. M. Orv, 
Special Examiner. 
Recess until 8 P. M. 


February 10, 1885, 8 P. M. 

Present : Same counsel. 

Complainants request that the witness Levan H. 
Orris, be recalled for further cross-examination. 

Respondents’ counsel replies that Mr. Orris was 
discharged, and, he supposed, had gone home; but 
that he is at this moment informed that Mr. Orris is 
still in this building, and he will go and see whether 
he can get him for cross-examination. 


Levan H. Orris being recalled for further cross-examina- 
tion, saith: 


Cross-ecamined by Mr, Storrow: 

X-Q. 39. How long did you serve as county treasurer ? 

A. Two years. 

X-Q. 40. I find in the Carlisle Mirror of February 11, 
1876, what purports to be a part of the report of the 
auditors and commissioners of Cumberland county for the 


year ending December 31, 1875, and that it contains the 


following : 

“ We, the undersigned, auditors of Cumberland county, in 
the commonwealth of Pennsylvania, do certify that in pur- 
suanece of the act of Assembly relating to counties, ete., we 
met in the court-house in the county of Cumberland, on the 
3d day of January, A. D. 1876, and from time to time 
thereafter; that Levan H. Orris, the treasurer of said 
county for the year 1875, was duly notified of said meeting 
and appeared before our said board, and that we did audit 
and adjust the account of the said Levan H. Orris, treasurer 
of said county, in account with the county from the Ist day 
of January, A. D. 1875, to the Ist day of January, A. D. 
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1876, as required of us by law, according to the best of our 
judgment and ability. And we further declare, that we 
find the said Levan H. Orris, treasurer of said Cumberland 
county for said year 1875, in default. The defaleations 
being produced by erasing figures and words, also by adding 
certain figures and interpolating false entries in place of 
originals, thus, by a series of various devices, changing a 
number of commissioners’ bills from their original face 
value to fictitious values; also, in one instance we find a 
bill among others produced by said treasurer, purporting a 
certain amount of money as having been paid by him to a 
jury, which jury, unfortunately, did not exist at all. We 
are thus free to say that some agency was employed to 
abstract, and did abstract, from the treasury of said county, 
to the best of our knowledge and belief, the sum of four 
thousand eight hundred and seventy-one dollars and sixty- 
five cents. In proof of which declaration, we have in evi- 
dence official records, as well as the sworn testimony of 
some of the persons having a knowledge of some of the 
facts set forth. And now, to wit: that we tind a balance 
due the said county of Cumberland from Levan IL. Orris, 
treasurer as aforesaid, of thirteen hundred and eighty-one 
dollars and thirty cents ($1,881.30), as above set forth, all 
of which is respectfully submitted. Witness our hands and 
seals, at Carlisle, this eighth day of February, 1876. 

“Cas. E. Worr, 

‘“ Huan Boyp. 

“Thomas R. Beraner, 

* Auditors.” 


Are you the Levan HH. Orris spoken of in this report 4 
Objected to as incompetent. 

A. Yes, sir; I am. 

X-Q. 41. I find in the Carl/sle Mirror for March 7, 1876, 
the following: 

“Fled the Country.—For a week or more past, rumors 
have been afloat that Levan H. Orris, late county treasurer, 
had fled the country, leaving his property in the charge of 
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his family. Careful and diligent inquiry elicits a confirma- 
tion of the rumor.” 


Did you leave Cumberland county about that time / 
Objected to as incompetent. 

A. Yes; I had left about that time. 

X-Q. 42. In the Carlisle Mirror of April 18, 1876, 
under the head of “Court Proceedings,” I find the fol- 
lowing : 

“A true bill was found against Levan H. Orris, late 
county treasurer, for embezzlement.” 


Were you so indicted for embezzlement / 

A. I think so; I think the grand jury did find a true 
bill against me; I wasn’t here at that time. : 

X-Q. 43. W — were you at that tine / 

A. I was in Johnson county, Lowa. 

X-Q. 44. When did you return to Cumberland county / 

A. We returned the spring of 1877. 

X-Q. 45. Your bondsmen were called upon to make good 
the balance of your account, were they not 4 

A. No, sir; I paid the money all over the day the audi- 
tors filed their re ry dollar of it; if I was at home 
I could show the date, but I haven't the receipt with me. 

X-Q. 46. Subsequently the indictment was dropped, 
consideration of your having paid up the balance, was it 


not ¢ 

Objected to as calling for a statement which must 
necessarily be hearsay. 

A. No, sir; I paid up the balance, as I told you, the day 
the auditors filed their report; there was no suit brought 
against me then. 

Respondent’s counsel objects to the entire cross- 
examination as utterly incompetent and immaterial 
and, without waiving any objection already taken on 
the record, re-examines the witness de bene esse. 


By Mr. Hill: 
(. 47. Did you make any of the fraudulent entries, eras- 
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ures or alterations referred to in the questions asked you on 
cross-examination 4 

A. No, sir; those are the commissioners’ orders that were 
paid by the commissioners’ clerk ; my vouchers are all right 
and straight, and I can show it up. 

(). 48. Did you personally have anything to do with the 
defaleation in the treasurer's office ¢ 

A. No, sir. 

(). 49. Will you explain the history of that transaction, as 
you understand it | 

A. In the first place, there was bills brought in paid by 
the commissioners’ clerk, marked on the back of them: 
“Order granted ” or * O. G.” which meant * order granted”; 
the amount of the bill was marked on the outside; I would 
pay those commissioners’ orders or bills; I kept them in my 
drawer till they would accumulate, then I would hand them 
to Mr. Floyd, the commissioners’ clerk; he would paste 


those bills together—road orders under their appropriate 
head, witness bills under their appropriate head, bridge bills 


and I could go on to enumerate various kinds of bills, all 


under their appropriate heads; he would add them up at his 
leisure; sometimes they would be in his possession for a 
week or more; then he would hand them over to me and the 
commissioners to add them up again to see whether he was 
eorrect or not: then he would fill out vouchers for the dif- 
ferent bills for the different amounts; the three commis- 
sioners signed those vouchers; during the time I was out 
collecting tax, he paid all the commissioners’ orders, while I 
was out collecting; when I got into the office and he had 
those bills pasted together again, added up, and the vouch- 
ers tilled out for the amounts, I paid the money for them. 

(). 50. Where is he now / 

A. In Carlisle. 

Q. 51. What became of the indictment which you think 
was found against you ‘ 

A. It was quashed; I never heard any more about it; 


when I came home it was all over. 
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Q. 52. Did you make the county good before you went 
away ¢ 

A. Yes, sir; I made it as I said—I made the county 
good; I paid every dollar; before I left Carlisle I owed 
Cumberland county nothing. 

(). 53. Did you ever pay any of the county money out, 
knowing it to be improper to so pay it 4 

A. No, sir. 

Q. 54. When you first heard of the Bell telephone being 
exhibited or introduced into use, what did you think 
about it 4 

A. I thought it was the same talking-machine that I saw 
down there at Drawbaugh’s. 

(). 55. How long did you continue to think that the tele- 
phones that were in public use were the Drawbaugh tele- 
phones, and before you knew that some other man claimed 
the invention ¢ 

A. When I saw in print that there was a law suit con- 
cerning this telephone; that was the first I knew about it. 

(). 56. Do you mean the law suit between the Draw- 
baugh and the Bell party / 

A. Yes, sir; [I seen it in print, that there was a law suit, 
another party claiming the right. 

Q. 57. Where have you lived since the spring of 1877 7 

A. [have lived in Frankford township, Cumberland 
county, from 1877 till the year 1881; I then moved to 
West Pennsboro, and have lived there up to this time. 

@. 58. How far is your residence in West Pennsboro 
from the village of Newville, Cumberland county ? 

A. One mile. 

Q. 59. Did you ever unlawfully take or appropriate to 
your own use any of the county moneys or property while 
you were county treasurer? 

A. No, sir. 

Q. 60. Did you knowingly allow anybody else to do so ? 

A. No, sir. 
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Re-re-cross by Mr. Storrow : 

X-Q. 61. When was it that you first heard of the Bell 
telephone being exhibited or introduced into use / 

A. That IT can’t tell you. Do you mean public use / 

X-Q. 62. You have testified that when you first heard 
of the Bell telephone being exhibited or introduced into 
use, you thought it was the same telephone that you had 
seen down at Drawbaugh’s; when was it that you first 
heard of the exhibition or introduction into use of the Bell 
telephone / 

A. I don’t remember how long it was after I saw the 
talking-machine at Mr. Drawbaugh’s. 

X-Q. 63. How came you to hear first that the Bell tele- 
phone had been exhibited or introduced into use 4 

A. I saw it in print. 

X-Q. 64. Where did you see it in print 4 

A. In my own house. 

X-Q. 65. What was the print in / 

A. Newspapers. 

X-Q. 66. What newspapers / 

A. That I can’t tell you; I don't remember. 

X-Q. 67. What was it that you read about the Bell tele- 
phone in those papers at that time ¢ 

A. I ean’t come over the words, but I know this, t hat 
I read that there was a telephone in use, that you could 
talk together from one town to another. 

X-Q. 68. What newspapers were you in the habit of 
reading at that time / 

Objected to as too remote and as trying to lay a 
foundation for mere guess work. 

A. I get all of the county paper and buy daily papers. 

X-Q. 69. Name the county papers you were getting at 
that time / 

Same objection. 

A. I can’t tell you what time I saw this in print. 

X-Q. 70. You have just testified: “I got all of the 
county papers’; name the papers you refer to in that 
answer. 
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Same objection. : 

A. Well, Carlisle ITerald, Carlisle Volunteer, Sentinel, 
Shippensburg Chronicle, Star of the Valley, at Newville, 
Enterprise : the Mechanicsburg paper I get occasionally. 

X-Q. 71. How long have you been in the habit of getting 
those papers ? 

Same objection, and further objected to as imma- 
terial and mere wasting of time. 

A. The Volunteer I have been getting since 1860; the 
flerald and Sentine/, if I mistake not, since 1875; the others 
I don’t remember iow long I have been taking. 

X-Q. 72. Where was it that you first saw in print that 
there was a lawsuit going on between the Drawbaugh party 
and the Bell party ? 

A. [ don’t remember that. 

X-Q. 73. What print did you see that in / 

A. I saw it in the newspapers, but I don’t remember 


what paper. | 
X-Q. 74. How long have you and Henry F. Drawbaugh 


known each other / 
A. I have known Henry Drawbangh, I think, I dare say, 
for thirty years. 
Levan H. Orrts. 
Subseribed to before me this LOth day of Febru- 
ary, 1855. 
Frep. M. Orr, 
Special: Examiner. 


George Emrick being produced, sworn and exam- 


ined, saith: 


Kramined by Mr. [Till : 

My age is sixty-four; residence Hazleton, Luzerne county, 
Pa.; occupation, keeping a ‘sale and exchange stable, deal- 
ing in horses and mules. 

Q. 1. Did you formerly live at New Cumberland, Cum- 


berland county ; if so, when / 
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A. Yessir; I moved there in April, 1870, and lived 
there four years. 

Q. 2. Do you know John M. Woodburn, of Cumberland 
county / 

A. Yes, sir; I do. 

Q. 3. Did Mr. Woodburn ever visit you at New Cum- 
berland, Cumberland county ? 

A. Yes, sir; he visited me either the last of July or the 
first of August—I think, though, July, if my memory 
serves me, of 1873. 

(). 4. What business was he in at that time / 

A. He was there—or came to me—trying to secure the 
delegates of the county for himself for treasurer. 

(). 5. Was he a eandidate for county treasurer that 
year ¢ 

A. He was a candidate for county treasurer at that 
time, sir. 

(). 6. What did you do to aid him, if anything 4 

A. I got a team, went to see Mr. Mumper; from there 
went to see Mr. John Drawbangh, who was a_ political 
worker, and he was not at. home; he was down at his 
brother Daniel’s shop, and we went down there to see him, 
and found him on the middle floor, and had our conversa- 
tion with him about the delegates of Lower Allen township 
and other townships adjoining; and after that was done, 
Mr. Daniel Drawbangh drawed our attention to his talking- 
machine; he asked some one to go up on the third story, 
and we went down into the wheel-pit or wheel-house below, 
on the ground floor, and he would talk with some man 
upstairs, and ask him questions: he would answer back, 
and he would explain—tell us what he said; we couldn’t 
hear what he did say, but he would say that he said sueh 
things; I didn’t listen and didn’t hear it. 

Q. 7. You say “ we” went down into the wheel-pit ; who 
do you mean by “ we”! 7 

A. Mr. Daniel Drawbaugh, Mr. Woodburn and myself. 

Q. 8. Then Mr. Woodburn accompanied you on your 
trip around from New Cumberland, did he ? 
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Objected to be leading. 

A. Yes, sir. 

Q. 9. After you got through at Mr. Daniel Drawbaugh’s 
shop, where did you and Mr. Woodburn then go ¢ 

A. We went to Lisburn and Upper Allen township. 

Q. 10. Did you ever go on a political trip with Mr. W ood- 
burn at any. other time / 

A. No, sir; not at any other time. 

Q. 11. When you and Mr. Woodburn were in Daniel 
srawbaugh’s shop that day, did you see the machine that 
Mr. Drawbaugh talked into 4 

A. I did, sir. 

(). 12. Where was the part of it that you saw ¢ 

A. It was in the lower part of the mill there 4 

Q. 13. Explain just what you mean by the lower part of 
the mill 

A. I mean the ground floor—wheel-house, a wheel-pit, a 
whatever you choose to eall it. 

(). 14. Down in the cellar, where the water-wheel was, 
you mean ¢ 

A. Yes, sir. 

(. 15. You say Drawbaugh asked some one to go up on 
the third story ; do you know who that person was ? 

A. I do not, sir; I couldn’t mind. 

Q. 16. Did you go up on the third story that day ¢ 

A. No, sir. 

(). 17. Then, I suppose, you didn’t see the machine that 
the man talked into up on the third story ? 

A. No, sir; I didn’t see it. 

Q. 18. When Drawbaugh was talking into the machine 
down in the cellar, did he hold the machine in his hands, or 
was it setting on something 4 

A. My impression is it was either setting on a board, or a 
bench, or a shelf; [am not positive which, but think it 
was a bench—or fastened on it; I couldn’t tell which. 

Q. 19. How did Drawbaugh operate the machine, as you 
saw him do it that day ? 

A. If my memory serves me right, I think it was a round 
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something like a barrel, with a hole in the top, may be two 
inches, or inch and a half, as near as’ I can tell you. Le 
put his mouth in this shape, (indicating) ; and he would 
force his voice into that hole as near as I can tell—foree his 


voice into that hole—his speech. 

(). 20. And when he listened ¢ 

A. I can’t say whether he put his ear to the same hole, or 
whether he put his ear to another hole or instrument that 
he received the message from, or intelligence. 

(). 21. How was the instrument connected to the third 
floor ? 

A. By a wire, as I imagined, that run up through the 
second floor. 

(). 22. Did Drawbaugh explain to you that day, how the 
machine operated ¢ 

A. Yes, sir; by electricity he told me it was operated. 

(J. 23. Did he tell you that day how far he could talk 
through the machine 4 

A. He did’nt say how far he could talk, but he said he 
could talk for miles, I think he said ten or twenty miles— 
miles, any way, he said, or words to that effect. 

(). 24. Was anything said that day about patenting the 
invention ¢ 

A. Yes, sir. 

(). 25. What was said about it ¢ 

A. He said he didn’t have the funds to have it done at 
that time. 

(). 26. Please look at the machines “IF”, *B”’, *C” and 
“1”, now placed on the table before you, and see whether 
you recognize any of them as the instrument you saw that 
day at Mr. Drawbaugh’s shop 4 

A. I think this is what I saw, (indicating “I”), as near as 
my memory serves me, something like this, something in this 


shape 
that time, as near as I ean tell. 
Cross-examination waived by Mr. Storrow. 


this—what I should say today is the thing I saw at 
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Sworn and subscribed to before me this 10th day 
of February, 1885. 
Frep. M. Ort, 


Special Examiner. 


Adjourned until February 11th, 1885, at 10 A. M. 


Samuel'C. Wagner, being produced, sworn and ex- 
amined, saith : 


kiramined by Mr. Till: 

My age is about forty-two; residence, Newville, Cumber- 
land county, Penna.; occupation, grain and flour dealer. 

(. 1. How long have you resided in Newville / 

A. For the past forty-two years, except the time I was in 
the army—three years. 

(). 2. Are you at the present time a member of the Penn- 
sylvania State Senate / 

Ms Yes, sIr. 

(). 3. What senatorial district do you represent ¢ 

A. The thirty-second—Adams and Cumberland counties. 

@. 4. Do you know Levan HH. Orris, who was formerly 
county treasurer of Cumberland county / 

A. I do, sir; I know him very well. 

Q. 5. Do you know what his general reputation in the 
community has been for truthfulness, honesty and general 
integrity, as a citizen, since the alleged defaleation in the 
county treasurer’s office, during his term of office, and down 
to the present time / 

A. Immediately after the alleged defaleation, of course, 
he was under a cloud; but that was accounted for by the 
charges made by the newspapers; Mr. Orris closed up his 
accounts satisfactorily to everybody in the county, so far as 
I know, and today he is regarded as one of the best citizens 
in our community ; that I have no hesitation in saying. 

Q. 6. The public and general opinion of the community, 
where all these things took place and where all the people 
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connected with them are known, has acquitted him of all 
complicity in the wrong ? 
Objected to as leading. 
A. Yes, sir; the people in the community in which he 
resides, and where I myself reside, regard him as entirely 
innocent of the charges made against him. 


Cross-ecamined by Mr. Storrow : 
X-Q. 7. Is Mr. Orris any relation of yours ? 
A. No, sir; none at all. 
X-Q. 8. Any connection by marriage ? 
A. No, sIr. 
X-Q. 9. How long have you known him ? | 
A. I have known him for at least twenty-five years. 
X-Q. 10. How near to you does he live / 
A. About a mile from where I reside. 
; S. C. WaGner. 
Sworn and subseribed to before me this 11th day of 


February, 1885. 
Frep. M. Orv, 


Special Examiner. 
Reeess until 2 P. M. 


February 11, 1885, 2 P. M. 
Present: Same counsel. 
Mr. Chas. Hawson for complainants. 


G. M. P. EcKels being produced, sworn and exam- 


ined, saith: 


Feramined hy M?. [Ti] Py 

My age is forty; residence Mechanicsburg, Cumberland 
county, Pa. ; occupation, teacher. 

(). 1. What official position do you hold at the present 


time / 
A. Member of the Legislature of Pennsylvania. 
(Q. 2. Do you know Levan H. Orris, formerly treasurer 
e \ ” 


of Cumberland county ¢ 


: 
. 
: 
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A. I do. 

Q. 3. How long have you known him? 

A. I have known him for at least fifteen years. 

Q. 4. During that time, have you known his general rep- 
utation in the community in which he lives, and around in 
Cumberland county, for integrity and truthfulness ? 

A. From general reputation, you mean?’ Of course, you 
understand that I live some ten or fifteen miles away from 
him ; from general report his reputation is good. 

(. 5. What effect, if any, had the alleged defalcation in 
the treasurer’s office during his term, had upon his general 
standing in the community ¢ 

Objected to as incompetent. 

A. Not any. 

Q. 6. Are you in any way related to him or connected 
to him by marriage ? 

A. In no way whatever. 


Cross-ecamined by Mr, Hawson: 

X-Q. 7. I judge from your answer to interrogatory 4, 
that living at a considerable distance from Mr. Orris you 
have had no particular dealings with him nor oceasions to 
inquire as to his reputation or to hear his reputation dis- 
cussed ¢ 

A. I have had no particular dealings with him; in my 
political canvasses of the county, coming in contact with 
men from his own community, I have gathered the impres- 
sion that his reputation was good. 


G. M. P. EcxkeE ts. 


Sworn and subseribed to before me this 11th day 
of February, 1885. 


Frep. M. Ort, 


Special Examiner. 


John Graham being produced, sworn and examined, 
saith : 


DEPOSITION OF JOHN GRAHAM. 


kramined by Mr. Till: 

My age is forty-one; residence Newville, Cumberland 
county, Pa.; occupation, tanning business. 

(. 1. What official business do you hold at the present 
time / 

A. Tama member of the Pennsylvania Legislature. 

(). 2. Do you know Levan IH. Orris, formerly treasurer 
of Cumberland county ¢ 

A. I do. 

(). 3. Ilow long have you known him ¢ 

A. I have known him at least twenty-five years. 

(J. 4. Hlow far do you live from him ¢ 

A. Within about a mile. 

(. 5. How long have you lived at Newville / 

A. I have lived in Newville since 1866. 

(). 6. Do you know what Mr. Orris’ general reputation is 
in the community where he lives and around in Cumberland 
county for integrity and truthfulness / 

A. It is good. 

(). 7. What effect, if any, has the alleged defaleation in 
the treasurer’s office during his term had upon his general 
reputation and standing in the community where he lives 4 

Objected to as incompetent. 

A. It has not affected his reputation. 

Q. 8. What was his general standing and reputation in 
the community before the alleged defalcation ? 

A. It was good. 

(J. 9. Are you in any way related to him or connected to 
him by marriage / 

A. No, sir’. 

Cross-examination waived by Mr. Hawson. 
JOHN GRAHAM. 


Sworn and subseribed to before me this 11th 
day of February, 1885. 
Frep. M. Orr, 
Special Examiner. 
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February 11, 1885, 10:15 A. M. 
Examination resumed. 
Present: Same counsel. 


John M. Woodburn being produced, sworn and ex- 


amined, saith: 


Examined by Mr. Hill: 

My age is fifty-one; residence, Newville, Cumberland 
county, Penna. ; occupation, dealer in stock. 

(J. 1. Were you ever at any time a candidate for the 
oftice of county treasurer of Cumberland county, Penna. / 

A. I was a candidate for the nomination ; I was never the 
candidate as the nominee. 

(). 2. How near did you come to being nominated in that 
convention / 

A. So near that there was a tie vote at one time in that 
convention. 

(). 3. What year was that / 

A. 1873. 

(Q. 4. Who was your successful competitor for the nom1- 
nation in that convention / 

A. Levan H. Orris. 

(). 5. Mr. Orris was elected, and held office for a term, 
did he not ? 

A. Yes, sir. 

(). 6. Mr. Orris was examined as a witness here yester- 
day, and in his cross-examination some newspaper extracts 
were used by the complainants in an attempt to impeach his 
character, through reflections which they contained upon 
him, relating to an alleged defalcation in his office while 
county treasurer; you have heard of that defaleation, I 
suppose ¢ 

A. Yes, sir. 

Q. 7. How long have you lived in Cumberland county ? 

A. I have lived there all my life; I have lived forty 
years in Newville. ; 

Q. 5. Have you known Mr. Orris, and known of his gen- 


ats 
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eral standing in the community since the alleged defalea- 
tion / 

A. Yes, sir. 

Q. 9. How does he stand in that community today, as 
regards his reputation for honesty, integrity and truthful- 
ness ¢ 

A. He stands very good there as a citizen; he stands 
number one throughout the community. 

Q. 10. What is the general opinion of the community 
around where Mr. Orris lives, as to his having been guilty 
of any participation in the alleged defaleation or wrong 
doing in the treasurer’s office during his administration of 
the office ¢ | | 

A. They declare him entirely innocent of all charges made 
by the papers against him. 

(. 11. Can you give me the exact date when the county 
convention was held in 1873, at the time when you were an 
aspirant for the office of county treasurer / 

A. Yes, sir. 

(). 12. Please state the date / 

A. (Witness refers to pocket diary.) Monday, August 


(). 13. During your canvass for the nomination for county 
treasurer that year, did you at any time go to Milltown or 
Eberly’s Mills in connection with your canvass / 

A. Yes, sir. 

QQ. 14. Will vou tell us how you went there—where you 
went from, and, after you got through your business at 
Eberly’s Mills, where you went to; and if you were accom- 
panied by anybody, state who It was ¢ 

A. I left Newville on Monday, July 14, 1873, in the early 
train, got off at Bridgeport, walked to New Cumberland 
from Bridgeport and met Mr. George Emrick there, and we 
hired a team there and went from New Cumberland to Mr. 
George Mumper’s, in Lower Allen—left Mr. Mumper’s and 
went to Milltown to see Mr. John Drawbaugh. We went 
‘to his house and were told that Mr. John Drawbaugh was 
down at the shop of his brother, Daniel Drawbaugh. We 
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seen Mr. John Drawbaugh in the shop with Daniel. After 
we got through there, we went on to the road to Lisburn—on 
and off of the road, back and forward, hunting up Demo- 
crats; | was after my nomination—we then went to Lisburn. 

Q. 15. Did you keep a diary that year / 

A. Yes sir; I have been keeping a diary regularly, as a 
general thing, for some years back. 

(). 16. Have you here your diary for 1873 ¢ 

A. Yes, sir. 

Q. 17. Will you please produce your diary and point out 
to the examiner the entry of July 14, 1873, in order that 
he may copy it upon the record ¢ 

A. Yes, sir; here itis. (Witness produces diary contain- 
ing the following entry: ) 


“Monday, July 14th, 1873. 

“ Dickey brought 1 of the Karper steers up from Mills 
Glen and killed it, and 1 sheep. I went to New Cumberland 
in early train. Emrick and I got a team and went up to 
Lisburn and around to Barney Wilder’s and got home on 
the local option train.” 


By consent the above copy is put in evidence 
instead of the original; the original to be produced 
when called for, and said copy to be subject to all 
ght be made to the original. 


Q. 18. In whose handwriting is that entry in your diary, 


legal objections that mi 


and when was it entered there 7 
A. It is mine, and it was entered at that time 


likely 
that time or next morning, as parties make such entries. 
If when I got home on the local option train it wasn’t done 
then, it was done next morning likely, but it was done 
by me. 

Q. 19. Did Mr. Emrick accompany you on that trip from 
New Cumberland to Lisburn ? 

A. Yes, sir. 

Q. 20. Was that the same George Emrick who testified 
here yesterday ? 


A. Yes. 


DEPOSITION OF JOHN M. WOODBURN. 


Q. 21. While you were in Mr. Daniel Drawbaugh’s shop 
that day, what, if anything, took place, besides polities ¢ 

A. After we got through politics with Mr. John Draw- 
baugh, we met Daniel there and had a talk with him, and 
he commenced talking to us about a talking machine, and 
showed it to us—one part of it. By “us” I mean Mr. 
Emrick and I, we were present together. 

(). 22. In what part of the shop were you when Mr. 
Drawbaugh commenced talking to you about the talking 
machine 4 , 

A. We were on what I call the middle floor, where the 
turning lathes and iron machinery was. The talking 
machine that he showed us was not on that floor. 

(). 23. When Mr. Drawbaugh started to show you the 
talking machine, what did he do? 

A. He called on some person up stairs to go to the 
machine, and he and Mr. Emrick and I went down one 
flight of stairs into the lower story, as I call it, and went to 
a window or bench not far from the stairs. He commenced 
—had a little machine there—and commenced talking. 

(). 24. Was that lower story, as you eall it, the base- 
ment, where the water wheel was / 

A. I think so, sir; it was one story below where we went 
in; I know that we went in on the middle story. 

(). 25. Deseribe how Mr. Drawbaugh talked and listened 
at the machine 4 | 

A. He talked into a round box, or something of that 
kind, standing on its end with its mouth upwards—with a 


hole upwards, rather—a hole in its upper end. He listened 
with his ear and talked with his mouth put close to the 
machine. He stooped down and put it to it. 

(). 26. When he listened with his ear, how close did he 
put his ear to the machine 4 

A. Right against the machine—close to it. 

(). 27. Did he talk into, and listen at, the same instru- 
ment, or did he have one for talking into and another for 
listening até 

A. I think there was but one instrument there that was used. 
D2 
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Q. 28. Did you or Mr. Emrick talk into the machine or 
listen at it / 

A. No, sir. 

(. 29. How did you know that the man in the third 
story answered back, when Mr. Drawbaugh talked into the 
machine / 7 

A. Only by hearing Mr. Drawbaugh asking questions 
and telling us what was the answer from above as he said. 

(). 30. Why didn’t you have the curiosity to try the 
machine yourself 

A. Well, I don’t know why I didn’t. I guess he did 
ask me, but [ was about through and he was a man that did 
a great deal of talking himself—studying and explaining— 
Dan. was, explaining the machine and the workings of it. 

(). 31. How was the machine connected with the third 
story ¢ 

A. By a wire, or it started from there with a wire. I 
don’t know where it led to; [ wasn’t on the third story. 

(J. 82. Did Mr. Drawbaugh explain to you the principal 
on which it operated, or how the sound was communicated 
over the wire from one end to the other / 

Objected to as leading. 

A. He was explaining to us about a wire that ran from 
the machine down below—that it was by electricity that 
the machine was operating ; but I was not paying much. at- 
tention; I didn’t know mueh about that kind of work. 

(). 33. Did he state how far you could talk through that 
kind of machine / 

A. He said he could talk for miles if he had the wires 
attached ; that it was in running order now. 

(). 34. Was anything said that day about patenting the 
invention; if so, what ¢ 

A. He said he was going to get it patented as soon as he 
could get some money ; that he was looking for some help 
from some parties to help him to the money. 

(). 35. Did you get the idea from what he said, that he 
was then expecting some party to provide the money, or go 
in.with him on it / ° 
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A. From his conversation, he was looking for some party 
to raise the money and go in with him and get it patented ; 
he was a man that had no means within himself. 

(). 36. Please look at the instruments “F”," BY’, “C” 
and “I”, now placed on the table before you, and state 
whether or not you recognize any of them as the instrument 
that Mr. Drawbaugh talked into and listened at that day ¢ 

A. (Taking up “I”). I would say that that gives me an 
idea of what I saw that day ; but whether it is the identical 
instrument, or whether any of these are the identical instru- 
ments, I can’t say ; that gives me an idea; it was something 
like that; it may have been the same one, or it may not 
have. 

(). 57. Have you ever been in Mr. Drawbangh’s shop 
since that day ; if so, when ¢ 

A. I think not; I might have been there when I went to 
see Mr. John Drawbaugh, a few years ago; but I don’t 
think I was ever inside the establishment since 1873. 

(). 38. Were you ever at the village of Milltown with 
Mr. George Emrick on any other occasion except that one / 


A. No, sir. 


Cross-eramined hy Mr. Sorrow i 

X-Q. 39. I have a certified copy of a petition to the court, 
and action thereon, in the case of the commonwealth against 
Levan H. Orris, as it appears recorded in the records of 
said case, which I now offer in evidence. It is as follows: 


COMMONWEALTH Embezzlement. 
Vs. is + th April, 1876. A True Bill. 
Levan H. Orris. | oe AG SF 


dist August, IS76, continued. 
We, the undersigned, citizens of Cumberland county, re- 
spectfully request the Court of Quarter Sessions to permit 
the District Attorney to enter a nolle Prose quid in the Case 
of the Commonwealth vs. Levan Hl. Orris, for the reason 
that full restitution has been made to the county, and the 


/6O7/ 


" EVIDENCE FOR DEFENDANTS. 


family of the defendant is in great distress, and we believe 
the ends of justice have been already subserved. 
Cyrus Moorr, 
Sam’t Wo r, 
Joun DRAWBAUGH, 
and 165 others. 


And now, 18th January, 1877, leave granted the District 
Attorney to enter a nolle proseqgutr in this case. 
By THe Court. 


Now, to wit, January 19th, 1877, in accordance with the 
permission granted by the Court upon the annexed petition 
in writing, a nolle prosequz is entered in this case. 

F. E. BetrzHover, 
District Attorney. 


I hereby certify that the foregoing is a true and correct 
copy of the proceedings in the case of the Commonwealth 
vs. Levan H. Orris, as it is reeorded in (Quarter Sessions 
Docket “ KR”, page 83. In testimony whereof I have here- 
unto set my hand and affixed the seal of said Court of 
(Quarter Sessions, at Carlisle, this 11th day February, A. D. 
1885. 

B. K. GoopyrEar, 
Depy. Clk. Qr. Sess. 


Did you sign that petition / 

The alleged copy of the petition objected to as in- 
competent, irrelevant and immaterial, and the ques- 
tion objected to as immaterial. 

A. Yes, sir. 


Joun M. WooppurRn. 


Sworn and subscribed to before me this 11th day 
of February, 1885. 
Frep. M. Ort, 
Special Examiner. 
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David Stevenson being produced, affirmed and ex- 
amined, saith : 


wramined by Mr. [Till ; 

My age is fifty; residence, Mechanicsburg, Cumberland 
county, Penna.; occupation, machinist. 

(). 1. In the oral argument made by Mr. Storrow for the 
complainants in the case of the American Bell Telephone 
Company and others against the People’s Telephone Com- 
pany and others, in the United States Circuit Court for the 
Southern District of New York, Mr. Storrow made the fol- 
lowing statement, as I find in the printed report of his 
argument, pages 201 and 202, to wit: 

* Another witness (I cannot eall him a witness in the 
ordinary sense, for he has not appeared on the stand, but he 
ought to be called one) was a man named David Stevenson, 
now a resident of Harrisburg, a machinist. It appeared in 
the evidence that he kept a machine shop and a machinist’s 
supply shop, and that he worked for and with the Faucet 
Company, not as a mechanic in their shop, but as a maker 
of patterns, or in doing work for them in his own machine 
shop, in 1867 and LS68, and that he and Drawbaugh had 
many and intimate relations with each other ever since. 
He has done work for Drawbaugh, and Drawbaugh got up 
some pumps and a flue cleaner, ete., for him. They appear 
to have been partners, or jointly engaged in the manufac- 
ture of certain pumps and putting them out. He has been 
and is still a friend of Drawbauglhi’s, and at the end of this 
ease he turns up as a man hunting witnesses for the de- 
fendants and in their employ. Now, here is a machinist, a 
machine-shop man, a keeper of a machinist’s supply store, 
having intimate relations with Drawbaugh, having worked 
for him in his shop, and doing work for him in his own— 


doing work for each other—qvas partners, jointly in- 
terested in‘making pumps according to some invention of 
Drawbaugh’s (all this is in Drawbaugh’s examination), and 
in the employ of the defendants at the close of this case. 
If there was a telephone there, he must have known every- 
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thing about it, but they do not put him upon the witness 
stand. I do not need to argue the importance of that line 
of conduct. When you come to read the brief, you will 
find case after case with comments upon the conclusive 
effect, under such circumstances, of the failure to call a 
witness by the party upon whom the burden rests, and 
upon whom a very heavy burden rests. Brief, p. 269.” 

Are you the David Stevenson referred to by Mr. Stor- 
row in that paragraph / 

A. Yes, sir. 

(). 2. How long have you known Daniel Drawbaugh ¢ 

A. About twenty-tive years, I guess. 

(). 3. So far as you know, what was his financial condi- 
tion from 1869 to 1880 7 

A. He always represented to me that he was poor. 

(J. 4. If you ever saw his talking-machine, will you tell 
us where vou first saw it, and who showed it to you? 

A. I first saw it in what he called the old shop—in what 
[ call the old shop; Mr. Drawbaugh showed it to me, or I 
saw him operate it; he didn’t just show it to me particular. 

(). 5. In what building was that old shop, as you eall it ? 

A. It was on the first floor of the building he occupied 
as a dwelling-house. 

(. 6. Tlow far was that building from Eberly’s grist- 
mill 7 

A. It was about forty feet from it. 

(J. 7. Was that before or after he moved his shop down 
into the old clover-mill that he now oeeupies / 

A. I don’t know when he moved; he had his work-benech 
there at the time, in his old shop; for some time he worked 
back and forward, from one shop to the other, even after he 
moved. 

(). 8. Was he living in the same house at the time / 

A. Yes, sir. 

Q. 9. You say he operated the talking-machine for you 
at that time; how did he operate it / 

A. Well, he went into a small room partitioned off from 
the large room—after that it was all one room—and he first 
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gave me some instrument to hold in my hand and place to 
my ear, and he went into the chimney or by the chimney ; 
he had connections there that he spoke through, and I heard 
the sound faintly. 

@. 10. Through the instrument you held in your hand ¢ 

A. Yes, sir. 

(. 11. How were the instruments that you held in your 
hand anc listened at, and that he spoke through, connected 4 

A. The instrument that I had in my hand, there was a 
wire connected to; the other instrument [ didn’t see the 
connection. 

@. 12. Where did the wire run to from the instrument 
that you held in your hand, or how did it run / 

A. To the instrument I held in my hand, the wire came 
from the outside of the building, the porch. | 

(). 13. How many wires / 

A. Mr. Drawbangh called my attention to it; I went to 
the window and he showed me a wire running lengthwise of 
the porch; I don’t know ; there was more than one; I have 
the impression that they run zigzag to give length to the 
wires. 

Q. 14. Did Mr. Drawbaugh at that time explain to you 
or say how the instrument was operated, or what made the 
sound pass over the wire from one end to the other ¢ 

Objected to as leading. 

A. He said the power was the power of electricity. 

@. 15. Did you hear any words through the machine at 
that time / 

Same objection. 

A. I don’t recollect the words; I can’t name the words: 
I heard sounds through it. 

(). 16. Were you ever in Mr. Drawbaugh’s shop in com- 
pany with any of your family ¢ 

A. Yes, sir. 

(). 17. Which members of your family / 

A. My two daughters. 

(). 18. What did you take them over there for / 

A. I went over to the country to gather chestnuts ; we 


fo7 $ 


ergs SECT KET A path yee 


0") ( if 
{, / 


EVIDENCE FOR DEFENDANTS. 


didn’t go direct to his shop, we stopped there on our way 
home. 
Q. 19. In what house were you living at the time when 
you took your two daughters to Mr. Drawbaugh’s shop 4 
A. I was living in this city at the corner of Third and 


Chestnut streets. 


Q. 20. Did you and your two daughters go from that 
house that day ? 

A. Yes, sir. 

(). 21. When did you last live in that house / 

A. I moved away from it in August, 1875, about the 
middle of the month. 

Q. 22. How long did you live in that house before you 
moved away from it. 

A. Over three years. 

Q. 23. How came you to go into Mr. Drawbaugh’s shop 
that day ¢ 

A. before going in there we stopped at the spring op- 
posite to take lunch; and after lunch I went into the shop 
and the girls remained there at the spring—remained there 
until some time about one or two o’clock in the afternoon, 
whenthey came over the dam to his shop—TI think to get fish- 
ing rods or something or other—and we all remained in the 
shop till it became late in the afternoon, so that we had to 
hurry home to go to Harrisburg before night. 

(J. 24. Where was Mr. Drawbaugh’s shop at that time / 

A. His shop that he uses at the present time. 

@. 25. When you were in his shop that afternoon, while 
the girls were over at the spring, and before they came into 


the shop, what were you doing ? 


A. I don’t recollect all the while what we were doing ; 


part of the time we spent at his talking machine, so he 
termed it. : 
Q. 26. What were you doing with his talking machine? 
A. He, after explaining, sent me to the cellar, or took 
cellar or ground 


me to the cellar; I don’t recollect which 
floor; he then after giving me a small instrument in my 
hand, said he would go up on to the upper floor again and 
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would speak to me, and I should Jet him know what he 
said, and how distinctly I heard it. 

(). 27. Well, did you do as he told you 4 

A. [ did; I heard him speaking short séntences and 
singing; I then went upstairs, and met him coming toward 
me and told him what he said, and that was all that was 
done. 

(). 28. How plainiv and distinetly did you hear his 
speaking through the machine / 

A. I heard him very clear, and IT did not miss any words 
In repeating what he said—excepting the singing: [ didn’t 
repeat that. 

(). hs Hlow did the sounds which Vou heard through the 
machine that day compare in loudness and distinetness with 
the sounds which you heard through the machine in the 
old shop near the grist mill, as vou have testified ¢- 

A. With more force and clearness at that last time. 

(). 


. OO. When you held the instrument to the ear in the 
basement of Drawbaugh’s shop, on the day when you and 
your girls were on that excursion, do you remember how it 
was eonnected with the instrument that he talked into on 
the upper floor 4 

A. No: I did not follow the lineof wire that day. Mr. 
Drawbaugh had shown me the run of the wire on the third 
Hoor and where it ran down, at that time, or previous LO 
that. 

@. 31. In what part of the basement were you standing 
when you listened at the machine that day ; 

A. Near the side door or stairway. 

(J. 32. That was the end opposite to the end where the 
water-wheel, was it not 4 

A. Yes. sir: on the same side of the building, but at the 
opposite end. 

(J. 55. Where was the machine on the upper floor at that 
time / 

A. The machine or transmitter was about the window at 


the east side of the building in a small room. 
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(). 34. How long did you and Mr. Drawbaugh operate 
the machine that day before the girls came over ? 

A. Not very long; he seemed to want to show me the 
improvement he had made; that was all. I paid no more 
attention to it the balance of the day. 

(J. 35. While you and Drawbaugh were talking through 
the machines that day, do you remember whether the mill 
machinery was running or still 4 

A. I don’t recollect, at that time, whether it was run- 
ning or not. 

(). 36. Were you ever in the basement of that mill when 
the machinery was running / 

A. Yes, sir. 


Q. 37. What machinery was there down in the basement 


v 


connected with the running of the mill 4 

A. The water-wheel and upright shaft to it, and counter- 
shaft and pulleys communicating power to the line shaft 
above. They kept castings there ; it was their store-house 
for their castings. 

(). 388. What kind of a water-wheel was it ? 

A. It was a wood wheel made by Drawbaugh on the tur- 
bine principle. | 

(). 39. Was it boxed / 

A. It was boxed around, and then there was some loose 
boards over that again—a sort of a crib work / 

(). 40. Did the wheel run under water? | 

A. I rather think it was just above the surface of the 
water—center discharged. 

(J. 41. Did the water-wheel, upright shaft and counter- 
shaft make much, or little noise in the building when run- 
ning ¢ 

A. At the water-wheel end of the building there was 
noise from the wheel and the running of the gearing. 

Q. 42. How about the opposite end of the basement, 
where you listened at the talking-machine that day / 

A. At that end of the building the noise didn’t amount 
to much. 


(). 48. Did you ever listen to a talking-machine in that 
basement when the water-wheel was running / 

A. I don’t recollect whether I did or not. 

(). 44. When the girls came over to the shop that after- 
noon what did they do | 


A. I wasn’t with them much through the shop, Mr. Draw- 
baugh was explaining his talking machine to them and inter- 
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esting them in it. 

(). 45. Do you know whether they talked through it that 

day, or whether he talked through it to them ¢ 
Objected to as calling for hearsay and guess- 
work. 

A. I don’t recollect how it was—whether they talked 
through it or not—but he explained it to them. I didn’t 
see what they were doing, but they told me he did. They 
told me they talked through: it. 

(). 46. You have now narrated two occasions when you saw 
Mr. Drawbaugh’s talking machine, and he talked to you 
through it, to wit: at his old shop near the girst-mill, and 
the other in the clovér-nill which he now occupies; did 
you ever see his talking machine at any other time; and if 
so. how often / 

A. I seen it other times frequently; I don’t know how 
often. 

(). 47. Did you ever have any talk with Mrs. Drawbaugh 
about her husband’s talking machine or his work on it; and 
if so, when was it, and what did she say ¢ 

Objected to as calling for hearsay. 

A. When they lived in the old house near the grist-mill 
she more than once asked me to try to get his attention off 
that talking machine; she said she was afraid it would 
derange his mind. : 

(). 48. Did she say anything about how mueh ne worked 
on it. or what effect it had on him ¢ 

Same objection. 
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A. She said he tost a great deal of sleep by working on 
it at night, as late as one and two o’clock in the morning, 
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and that she couldn’t get him to his meals, and had to wait 
on him sometimes one or two hours. 

(). 49. Did you say anything to him to get his attention 
off the talking machine, as she requested 7 

Same objection. , 

A. No, I did not. 

Q. 50. You say that she made this request of you when 
they were living in the old house near the grist-mill ; how 
long ago was that / 

A. I don’t know. 

J. 51. He lived in that old house twice; the tirst time, 
prior to the beginning of the year 1869, and the second 
time from the Ist of April, 1877, till some time in 1881 or 
1882; was it during their first term of living in that house, 
or during their second term that she made that request of 
you / 

) Objected to as leading, and because the memory 

of the witness has already been exhausted. 

A. It was during their first term. 

(J. 52. Did you take much or little interest in Draw- 
baugh’s talking machines, as he showed them to you from 
time to time 

A. Very little interest, or none. 

Q. 55. Do you remember anything that you said to him 
about your interest in them, as he spoke to you about them 
from time to time 4 

A. I do recollect of telling him that I didn’t understand 
anything about electricity and didn’t have time to give it 
attention, and I didn’t want him to waste his time trying to 
explain it to me; [ didn’t want him to waste his time that 
way. 

(). 54. Please look at the instruments marked “ FEF”, 
“5p”, “OC reproduced”, “I”, “A”, “2D”, “E*. «GQ ”. 
“QO”, “FE” and “M” now placed on the table before you, 
and state how far you remember them or any of them, and 
whether you are able to pick out any one or ones as the 


machines that were operated in your presence in the old 
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shop near the grist mill, or in the other shop in the clover 
mill ¢ 

A. The machines are familiar to me, but) TI can’t say 
where they were operated. The one there with the horse- 
shoe magnet behind it Gindicating * © reproduced *) T have 
seen frequently, or a machine similar to it, with a horse 
shoe magnet. The one with the glass | don’t remember of 
ever seeing before. This rude machine here (indicating 
“B”) compares with the first machine IT saw in rudeness, 
but I can’t say as to shape any more. The first instrument 
Was a very rude instrument that I saw. 

(). 55. Are vou able to pick out any of these machines 
as the machine you operated in the basement the day your 
girls were there / 

A. No, sir; I am not. 

(). 56. Do you remember anything about the shape or 
appearance of the instrument that you listened at that day c 

A. No. sir: I do not. 

(). 57. Did Mr. Drawbaugh ever show youa line of wire 
running from this shop out to a fence ¢ 

Oljected to as leading. 

A. Yes: he did. 

(). 58. Do vou remember when that was ¢ 

A. I don’t know the date: it was from the shop he Is in 
at the present time. 

(). 59. What kind of a fence was it that the wire ran to / 

A. I seen it from the shop window: he showed it to me. 
The wire ran from the window to two or three posts, and 
then to the fence that run along the creek. Ile told mi 
there was about three thousand feet of wire there—-and in 
the coil: it appears it wasn’t all on the fence. 

(). 60. Did you ever look up any witnesses for the Draw 
baugh party in their suit with the Dell party ¢ 

A. Not directly. I went with Mr. Chellis to gain infor 
mation for him in that direction—or for the company. 

(). 61. How many times did you go and how much time 
did you spend in that employment. 

A. I don’t recollect. I gave Mr. Chellis a bill of my 
D15 
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time and expenses amounting to twenty dollars or there- 
abouts. . 

(J. 62. That was all the work you did for the company, ~- 
was It / | 

A. Yes, sir; [ wasn’t employed by the company. They 
just merely paid me for my time on account of the infor- 
mation I gave them—time and expenses. | 

(). 63. About the time when the suit was brought against | 
the Drawbaugh party by the Bell party, or not long there- - 
after, did Mr. Drawbaugh come to see you about your recol- | 
lection of his talking-machine / | 

Objected to as immaterial. | 

A. I don’t know that he came to see me; he met me and | 
asked me whether I wouldn't give my evidence in regard 
to it. 

(). 64. What did you say to him 4 

A. I told him that I was with him a good deal in the 
telephone work, but that I couldn't give him any dates 
posi tiv ely , 

(). 65. And after that did Mr. John C. Comfort come to 
see you about your knowledge of Drawbaugh’s talking- 
machine ¢ 

A. I met Mr. John C. Comfort—lI don’t know whether 
it was before that time or after, at Shiremanstown—it was 


after—he drove me here from Shiremanstown in a sleigh, a ee 
and on the way he asked me questions about the telephone 
business; and [ told him [I could do him no good; that if I J 


could recollect dates | would be a good witness for Dan. 
(). 66. About how long ago was it that you had this 
conversation with Mr. Comfort / 
A. It was in the winter two years ago, or three years ago 
—two years ago | think. 
Recess until 8 P. M. 


C'ross-eramined by Mr. Storrow: 
X-Q. 67. How long have you lived in Mechanicsburg ? 

A. Since last May. 

X-Q. 68. Where did you live before that ? 


A 
~~." 
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A. In this city—Harrisburg—on Fourth street. 

X-Q. 69. How long did you live on Fourth street / 

A. I lived there two years and one month. 

X-Q. 70. How long did you live in Harrisburg before you 
went to Mechanicsburg / 

A. About twelve years—since 1871. 

X-Q. 71. Where did you live before 1871 / 

A. I lived two years at Bridgeport on the opposite side 
of the river from here. 

X-@. 72. Where before that / 

A. I lived, before that, in this city, in Aberdeen avenue, 
about two years. , 

X-Q. 73. What is your occupation at the present time ¢ 

A. [ama machinist by trade, and selling machinery. 

X-Q. 74. What machinery are you selling / 

A. Appliances to steam engines and boilers. 

X-Q. 75. How long have you been doing that 4 

A. About tifteen years. | 

X-Q. 76. Is selling appliances for steam engines and 
boilers all the work that you have done for the last tifteen 
years; is that what you mean ¢ 

A. That is not all I have done; no, sir. 

X-Q. 77. When did you last do any work in a machine 
shop, either as foreman or as machinist / 

A. The last business I had in the shop was in 186s; J 
was then a partner with Jennings and Stover; since then I 
have been selling machinery and putting it up for other 
parties. | 

X-Q. 78. What machinery have you sold and put up 
for other parties within the last five years ¢ 

Objected to as immaterial and irrelevant. 

A. I couldn’t enumerate all I have sold in that time; in 

that time I have been keeping a supply store and selling 


supplies, and have bought and sold machinery. 


X-Q. 7. Enumerate some of the people whose machinery 
you have sold within the last five years / 
Same objection. 
A. I have bought and sold Frick & Co.’s machinery, 
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Waynesborough; Heald & Morris’, Baldwinsville, N. Y. ; 
and have got boilers from Potts Bros., Lebanon, and bought 
and sold them; and appliances I have had from various 
manufacturers, mostly patented articles that [ have bought 
and sold. 

X-Q. 80. Name some of those patented articles. 

Same objection. 

A. The Allen Governor, from the Allen Governor Co., 
Boston ; the Pickering Patent Governor, from the Picker- 
ing Governor Co., Portland, Conn. 

X-Q. S81. Please name some more. 

Same objection. 

A. I have been selling a patent steam heating boiler for 
the Mount Joy Steam Heating Co.; and the Hancock In- 
spirator, for the Haneock Inspirator Co., Boston. 

X-Q. 82. In your deposition you have mentioned Mr. E. 
W. Chellis, of Uarrisburg; you have had some business 
with him, also, during the last five or six vears, have you 
not ¢ 

A. The last two or three years I have,sold some of his 
Water Motors—the Drawbaugh Water Motor. 

X-(). 83. Daniel Drawbauglh’s Water Motor / 

A. It is ealled the Drawbaugh Patent Water Motor. 

X-Q. 84. Daniel Drawbaugl’s patent, or some other 
Drawbaugh / 

A. Daniel Drawbaugh’s patent; the machine I mean is 
lettered: * The Drawbaugh Water Motor.” 

X-(). 85. Where is it manutactured / 

Same objection. 
A. [t was manufactured at Drawbauglh’s present shop. 
X-@. 86. Where is it manufactured now / 

Same objection. 

A. It-has not been manufactured lately, to my know- 
ledge, nor at any other place. 

X-Q. 87. You have had something to do on them, or 
about them, at a machine shop in this city within the last 
three years, have you not / 


Same objection. 
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A. I have, in changing patterns, but not in mannufactur- 
ing machines; I have attended to having alterations made 
in patterns. 

X-Q. 88. You spoke of a gearing in the basement of 
Drawbaugh’s shop; what was that gearing / 

A. It was a gearing to communicate motion from the 
upright water-wheel shaft to the horizontal or counter- 
shaft. 

X-Q. 89. So that all the power of the wheel passed 
through that gearing / 

A. Yes, sir; I believe it is geared in that way; I don’t 
know of any other shaft or gearing connected to that up- 
right wheel shaft. 

X-Q. 90. Beveled gearing, I suppose. 

A. Yes, sir; but whether it is tooth gearing or cog gear- 
ing I don’t know; I rather think it is gog gearing. 

ID). SrevENSON. 


Sworn and subscribed to before me this lith day 


of February, 1885. 
Prep. M. Ort, 
Special Examiner. 


March 12, 1885. 


David Stevenson reealled. 


feramined hy Mr. Hill: 

(). 1. When you lived in the house on the corner of Third 
and Chestnut streets, Harrisburg, to whom did you pay the 
rent for that house during the last year or two that you 
lived there / 

A. To Theodore P. Garman. 

(). 2, When you moved from there into the house No. 
1020 Market street, to whom did you pay the rent for this 
house on Market street / 

A. The first four months I paid it to William-and An- 
drew Potts; after that, to their father, Joseph R. Potts: I 
generally settled with the boys William and Andrew, but 
when I gave checks I made them payable to their father. 
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(). 5. Have you any original writings here present that 
enable you to fix the date of your payments of rent to Mr. 
Garman and to the Messrs. Potts / 

A. I have receipts from Mr. Garman, with the exception 
of the last two months, and a check-stub showing. a settle- 


ment for the last two months—July and August; I have 
the book here showing the account with Mr. Potts for the 
four months from the first of September, 1875, to the first 
of January, 1876. | 
(Witness produces a stub-book and an account 
book.) 

(). 4. In whose handwriting are these entries in the stub- 
book and the aecount book / 

A. Mine. 

Q). 5. Referring to the stub-book which you have pro- 
duced, it appears to be the stub part of a check book from 
which the checks have been torn out; is it such 4 

A. Yes, sir. 

(). 6. And in the numbered blanks on the stubs there are 
a series of entries in writing which are apparently memo- 
randa of checks given at different times; is such the fact 4 

A. Yes, sir. 

(). 7. When were these memoranda made on these stub 
leaves 4 

A. At the same time the checks were filled. 

(). 8. I call your attention to one of these entries in the 
stub-book, which is as follows : 
- “Ro, S70. 

Date, March 6th, L875. 

T. P. Garman. 

Rent to Ist of April, $6255. 
And I ask you if you issued a check to Mr. Garman at 
that date for that amount of rent / 

A. Yes, sir. 

(. 9. What property was that rent paid out ¢ 

A. Property at the corner of Third and Chestnut streets. 

(). 10. I call your attention to another entry in this stub- 
book, which is as follows: 


es 


r 


DEPOSITION 


“No. 288. 


OF DAVID STEVENSON. 


Date, May 25, 1875. 
T. P. Garman. 
Store bill full, - - $8.43 
3 mo. rent to Ist of July, 62.50 
70.93 ” 
And I ask you if you issued a 
on that date for 70.98 of which 6 


July Ist 7 


check to 
2.50 were 


Mr. 


(garman 


for rent to 


. A. You ar. 
(. 11. For what property was that rent paid / 
° A. Property at Third and Chestnut. 
Q. 12. I call your attention to another entry in the same 
stub-book, which is as follow : 
“ No. 308. 
Date, Aug. LS75. 
T. P. Garman. | 
In full rent to Ist September, 1875, S50; 5." 
And I ask you if you issued a check on that date to Mr. 
Garman for $30. for rent to Ist September, 1575 / 
A. ida. | 
(). 13. In this last mentioned check stub I find the words 
“infull” rent to Ist September, 1875, which words ‘in 
full’ Ido not find in the rent stubs previously referred to. 
State, if you know, why those words “in full” were em- 
bodied in this entry of August 10, L875 4 
A. It was for the last payment I had to make—a final 


settlement. 


(). 14. Was this also for rent of the property at the 
corner of Chestnut and Third streets / 
A. Yes, sir. 
(). 15. Referring now to the account book which you 
have produced, I find therein the following entry: 
“1875, W. & A. Potts, Dr. 
May 8, To 61 ft. 14 pipe 19 ‘ ‘ - $10.44 
‘  —1—14 socket - - . . . 17 
cutting + threads - - “ “ 68 


EVIDENCE FOR DEFENDANTS. 


“«  3—14 sockets” - - - - - 51 

Aug. 14, To 6 water sinks and 
6 compression cocks . : - 30.00 
« 19, “ 2 hours drilling holes - - - 60 
Nov. 1, Bill of G. Oglesby - - - *- 5.75 


$48.00 
Contra Cr. 
3y 4 months’ rent of house from Ist Sep. to Ist 
Jan., 1876, at $12 per month, - . - $48.00" 


And I ask you what property this charge for rent from 1st 
September to 1st January, relates to ¢ 
A. Property of the Potts Bros., No 1020 Market street. 
Q. 16. Did you live in that property during the four , 
months referred to in that last mentioned account in your } 


account-book 4 

A. Yes, sir. 

Q. 17. You appear to have paid your first four months’ 
rent on that property by a settlement of an account current 
with W. and A. Potts; is that the fact? | 


A. Yes, sir. ( 
Q. 18. Referring now again to your check stub-book, | | 
tind an entry therein, as follows: 
“No. 318. , | 
Date, Feb. 27, 1876. 
J. R. Potts. } 
Coal - - - - 9.00 ne £ 
Cash - - - - 97.00 | 
——$36.00 Rent.” _ SX 
Did you issue a check to Mr. Potts on that date for $27, gif 
on arent account of $36? | 


A. Yes, Sir. 
@. 19. On what property was that payment of rent made ?° 
A. The same property, No. 1020 Market street. | 
(. 20, In the same check stub-book I find another entry | 
as follows : | 
“ No. 338. 
Date, May 10, 1876. 
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J. Potts. 

Rent Ist April to Ist July, $31.17.” 

Did you issue a check on that date, as indicated by that 
stub; and if so, on what property was that rent paid ? 

A. Yes, sir; on the same property, 1020 Market street. 

(). 21. In the same stub check-book [I find another entry 
as follows: : 

‘No. 356. 

Date, Aug. 18, 1876. 

J. R. Potts. 

Rent Ist July to Ist Oct., °76, 1 quarter, S42;*5. 

Did you issue a check on that day, as indicated in that 
stub; and if so, as rent on what property / 

A. Yes, sir; the property 1020 Market street. 


Cross-eramination hy Mr. Hlowson Py 
X-Q. 22. How much older than your daughter Florence 
is your daughter Alice 7 
A. About five years is the difference in their age. 
D. STEVENSON, JR. 


Subscribed to before me this 12th day of March, 
1885, he having been previously sworn. 
rep. M. Orr, 
Special Examiner. 


Adjourned to meet Mareh 13th, 1885, at the 
Colonnade Hotel, Philadelphia, at 2 P. M. 


George W. Longenecker being produced, sworn 
and examined, saith : 


Examined by Mr. Hill: 

My age is forty-nine; residence, Marysville, Perry county, 
Penna. ; occupation, farming. 

(). 1. Were you at the Centennial Exposition at Philadel- 
phia, in 1876 ¢ 

A. Yes, sir. 
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(. 2. In what month of the year were you there 4 
A. It was in Septembor—I think, the latter part of it. 
(. 3. Do you know Daniel Drawbaugh, of Eberly’s Mill’s, 
Cumberland county / 

A. Yes, sir. 

(. 4. Were you ever in his shop at Eberly’s Mills or 
Milltown ?7 

A. Yes, sir. 

(). 5. How many times were you ever in his shop, in your 
life / 

A. I was there but once. 

(). 6. Was that before, or after your visit to the Centen- 
nial / 

Objected to as a leading and improper mode of 
inquiry, and as asking for guess-work. 

A. It was before. 7 

(). 7. How certain are you that it was before you went to 
the Centennial / 

A. Lam positive of that, because I wasn’t in Milltown 
after that, until I moved there. 
(). 8. Were you at Milltown after that / 


). 
A. After I had been to the Centennial. 
(). 9. You say that you moved to Milltown, how long did 


you live at Milltown / 

A. One year. 

(. 10. Where did you live at Milltown ? 

A. I lived in Mr. Best’s house ; it is not right in the town, 
but on a farm outside of the town. 

(). 11. Where did you move to when you moved away 
from Mr. Best’s farm / 

A. To Boyer's place. 
©. 12. Where is that / 

A. It is on what we call the mountain road—a road back 
of the State road near the Blue Ridge mountains. 

(). 13. How long did you live on Boyer’s place / 

A. Two years. 

(). 14. Where did you move from there / 

A. I moved to Fairview then from there. 


i 
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Q. 15. How long did you live in Fairview / 

A. For one year. 

(). 16. Where did you move to from there / 

A. I moved on to Shaffer’s farm. 

(). 17. How long did you live there ¢ 

A. One year. 

(J. 18. Where did you move from Mr. Shaffer’s farm ¢ 

A. [then moved on to Mr. School’s farm where I live now. 

(J. 19. When did you move on to Mr. School's farm ¢ 

A. Last spring—I believe it was on the first of April, 
1884. 

(J. 20. Do you remember what season of the year it was 
when you were in Mr. Drawbaugh’s shop / 

A. I think it was in May, or some time in the spring. 

(. 21. What was going on in Mr. Drawbaugh’s shop the 
day you were there / 

A. Mr. Drawbaugh and another man were in the shop ; | 
didn’t see anything particular that they were doing. 

(). 22. Did Mr. Drawbaugh show you anything in the 
shop that day ¢ 

A. Yes, sir. 

(). 23. What was it / 

A. He showed us two small boxes, and called them a 
talking machine. 

(). 24. About what size and shape were the boxes 4 

A. Well, they were two round boxes, may be two inches 
and a half in diameter; they might have been a little more, 
and perhaps not so much. 

(). 25. Were they of wood or metal ¢ 

A. They were wooden boxes. 

Q. 26. Do you remember anything peculiar about them / 

A. Well, I dow’t know that I do—anything particularly 
peculiar. 

(). 27. Was there any metal about the boxes / 

Objected to as leading, and because the witness’ 
memory on the subject has already been exhausted. 
A. Yes sir; on the one there was. 
(). 28. What kind of metal / . 


pa 


oe 


A. Well, that I don’t know; it was iron of some kind. 
@. 29. What was the shape of that iron ? 
A. Well, it was on the end of the box; the shape I 
couldn’t exactly give you, I believe. 
@. 30. Give it as near as you can / 
Objected to, the witness’ recollection having been 
exhausted on the subject. | 
A. Well, it wasn’t a round iron; but I really can’t give 


you the shape of it. 
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Q. 31. Do you mean that you don’t remember it, or «| 
can’t describe it ? . 
Objected to as leading and improper. 4 
A. I don’t know that I can describe it exactly. | 
(). 32. Please look at the instruments “A”, “D”, “E”, | 
“Gg”, *O”, “L”, “MM”, “N”, and “Q”, now placed on | 
the table before you, and see whether you do or do not re- 
cognize among them the instruments you saw at Mr. Draw- 
baugh’s shop that day ? 
Objected to on the ground that no sufficient foun- 
dation has been laid for the question. 
A. I think these are the two (taking up “ P” and “ E”’); 
they were round boxes something like them. 
Adjourned until Feb. 12, 1885, at 10 A. M. 
G. M. LonGenrECKER. 
Sworn and subscribed to before me this 12th day , 
of February, 1885. > 
Frep. M. Ort, - 
Special Examiner. T 
February 12th, 1885, 10 A. M. 
Mr. Hawson having been called away from Har- ; 
risburg during last night, on account of the serious. 
illness of his father, and neither Mr. Storrow nor 
other counsel for complainants being in the city, the | 
examination of George W. Longenecker is suspended | 
for the present, he signing his deposition as a pre- | 
cautionary measure ; and further taking of testimony + 


at Harrisburg is also suspended for the present, in 
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accordance with a verbal arrangement between Mr. 
Hawson and Mr. Hill, to be resumed during such 
extension of time as may hereafter be agreed upon 
between said counsel; in the meantime the deposi- 
tion of Professor Barker to be resumed at the Colon- 
nade Hotel, Philadelphia, on Friday, February 13, 
1885, at 10 A. M. 
Krep. M. Orr, 
Special Examiner. 


PHitaADELpHiaA, February 13, 1885. 
Present: Mr. Hill for respondents. Mr. Hawson being 
unable to attend on account of the death of his father, and 
no other counsel for complainants being present, the taking 
of testimony is adjourned until further notice. 
Frep. M. Orr,, 
Special Examiner. 


Harrisrure, Mareh 4th, 1885, 3 P.M. 
Examination resumed pursuant to notice. 
Present: Mr. Hawson for complainants, and Mr. HWilland 
Mr. Jacobs for respondents. 
George W. Longenecker recalled. 


tiramined by Mr. [fill ; 

(). 1. Please look at the two instruments * D” and “ E 
varefully, and at the curved iron on the back of instrument 
“T)”, and state how closely these boxes resemble the boxes 


** 


which you saw at Drawbaugh’s shop, as you have already 
testified ; and also state how the iron on the end of the in- 
strument “ D” compares with the iron on the end of the 
box which you saw at Drawbaugh’s shop 4 
Objected to as a leading and improper mode of in- 
quiry, and as especially incompetent in view of the 
preceding answers of the witness. 

A. Well, so near as I can say, they look exactly like the 
boxes I saw at Drawbaugh’s shop; the iron on this. box is 
as near as anything I could compare to it. 
pie 
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Q. 2. Did you talk through the machines that day or did 
anybody talk to you through them ¢ 
Objected to as leading. 
A. No, sir. 


(J. 3. Did Mr. Drawbaugh make any statement to you, 


that day, as to what the machines could do, or how they 


worked ; if so, what did he say / 
Objected to as leading and incompetent. 
A. He was telling that this was a talking machine, and 
that he could talk from his place to a certain town that he 


mentioned—I don’t know whether it was Mechaniesburg or 
Carlisle—somewhere in Cumberland ; he then spoke of this 


machine working by electricity, or was worked by electricity ; 
but a great many people, or the half of the people, didn’t 
know what electricity meant. 

(. 4. Was there anything said there that day in regard 
to patenting the invention / 

Objected to as leading. 

A. Mr. Drawbaugh said that he would have had this 
thing patented before this had he not been too poor, or 
would have had the money, something of that kind; these 
may not be just the words he used, but something to that 
effect: that is, so far as being too poor; I am satisfied he 
said that, and something concerning the money. 

Answer objected to by Mr. Howson as not evidence. 


Cross-eramined hy Mr. Tlowson . 

X-Q. 5. You say that you are living in Marysville, Perry 
county, on a farm which you call Mr. School’s farm, and 
that you have been living there since the Ist of April, 15584; 
is not that the farm close by Marysville, which was formerly 
known as the Draper farm, and was at one time occupied by 
Mr. George W. Kissinger / 

A. They tell me so, but I don’t know; I know it was 
called the Draper farm; that is, it was talked so. 

X-(). 6. You say that vou lived for one year in Mr. Best’s 
house just outside the village of Milltown ; what year was 
that / 
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Objected to, because the witness’ previous testi- 
mony shows where he lived in the different years 
after moving from Mr. Best’s farm, and that fixes 
the time he lived on Mr. Best’s farm. 

A. I think it was in the year 1580, as near as J can say. 
GEORGE W. LONGENECKER. 


Sworn and subseribed to before me this 4th day 
of Mareh, 1885. 
Krep. M. Orr, 
Special Examiner. 
Reeess until 38 P. M. 


John H. Snyder being produced, sworn and exam- 
ined, saith: 


Examined by Mr. [Till : 

My age is thirty-four; residence Newville, Cumberland 
county, Penna. ; occupation, manufacturer of brick. 

Q. 1. What was your father’s name ? 

A. Henry Snyder. 

(). 2. Is he living, or dead; and if the latter, when did 
he die / 

A. He is dead; he died on the 10th day of Dee., 1883. 

(). 3. Where did he live for many years prior to his 
decease, and in what business was he engaged 4 

A. At Jacksonville, about tive miles from Newville, 
Cumberland county, Pa.; he was engaged in the grain busi- 
ness; he was engaged in business at Newville, and then he 
went to Jacksonville. 

(). 4. While he was engaged in this business at Newville, 
did he have a warehouse there; and if so, where was it / 

A. Yes, sir: it was near the Cumberland valley depot. 

(). 5. Your father, before his decease, testified as a wit- 
ness in the suit of the American Bell Telephone Company 
and others, against the People’s Telephone Company and 
others. in the U. S. Cireuit Court for the Southern District 
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of New York, stating that at one time he was offered a half 
interest in Daniel Drawbaugh’s talking machine invention, 
on condition that he would furnish the money to patent 
the invention and manufacture and introduce the machines ; 
did you know anything about his being offered an interest 
in that invention 4 ; 

Objected to as leading and incompetent. 

A. Yes, sir. 

(. 6. Are you able to fix the year when he was offered 
that interest / 

A. Yes, sir. 

(). 7. In what year was it / 

A. 1873. 

Q. 8. In what season of the year / 

A. It was that summer. 

(). 9. How do you fix the time / 

A. Thad a sale in the spring of 1873, on the 19th of 
March: after the sale, in June sometime, I came into the 
warehouse and took charge of the books there; and while 
I was there that summer, Mr. Drawbaugh and father had a 


conversation on the platform in front of the warehouse: 


while they were talking there I heard Mr. Drawbaugh say 
that he had a talking machine. 
Answer objected to by Mr. Howson as hearsay, 
not evidence. 

(). 10. How near were you to them, and how were they 

and you situated, so that you could hear them / 
Objected to as leading and assuming. 

A. [ suppose [ wasn’t over ten feet; I was sitting at the 
open window of the office; they were sitting on the plat- 
form outside of the window. 

(). Li. Did you listen to the whole of their conversation 
or not ¢ 

Objected to as leading. 

A. No, sir. 

@. 12. [If you heard Mr. Drawbaugh on that oceasion 
make any statement to your father in regard to his talking 
machine, will you please relate what it was ? 
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Objected to as calling for hearsay. 

A. Yes, sir; he asked father what he thought of the 
machine; that he could put it up and talk to him from 
there out to lis farm, and understand what he said. 

(). 13. How far was that warehouse where they were 
conversing, from jis farm to which they referred 4 

A. Five miles; we eall it five miles. 

(). 14. In that part of the conversation between them 
which you heard, did you hear anything said about your 
father’s taking an interest in the invention 4 

Same objection as to question 12. 

A. Not in that conversation between father and Draw- 
baugh. 

(J. 15. When did you hear about his wanting your father 
to take an interest in the invention; and who told you ¢ 

Objected to as assuming and calling for hearsay. 

A. Father came into the office shortly after he was 
through with the conversation with Drawbaugh, and told 
me that Mr. Drawbaugh wanted him to take an interest: 
he was to furnish him some money. 

Auswer objected CO by Mr. Tlowson as hearsay, 
not evidence. 

(). 16. Your father, in his testimony, mentioned several 
interviews with Henry F. Drawbaugh on that subject, but 
he did not mention any interview with Daniel Drawlhaugh : 
how certain are you that it was Daniel Drawbaugh who 
had the conversation with vour father, a part of which you 
overheard, that day 4 

Objected to as leading and Incom pet ‘nit. 
A. ] am positive it was him. 
(). 17. Have you any paper here that will tix the date 


of vour sale to which you have above referred / 


A. I have the conditions of sale and the list of the 
articles sold. 
(J. 18. Will you please produce the conditions of sale, in 
order that the paper May be copied upon the record M 
A. Yes, sir: here it is. 
(Witness produces paper. ) 
D19 


EVIDENCE DEFENDANTS. 


FOR 


(. 19. In whose handwriting is this paper / 


A. It is father’s handwriting ; that is his signature of my 
name, too. 
(). 20. Is that the original paper that was used at the sale / 
A. Yes, sir; that is the paper that was used at the sale. 
The original paper is put in evidence to be marked 
* Exhibit Synder Sale,” aad is as follows: 


Exhibit, Snyder Sale. 
CONDITIONS, 

The conditions of this present public sale, held this 
nineteenth day of March, 1875, to be as follows, viz. : 

The highest and best bidder to be the buyer. All per- 
sons buying goods to the amount of fee doflars and under 
to pay cash. And any person purchasing goods to any 
amount exceeding five dollars, to have a credit of ten 
months from this date by giving his or their notes with ap- 
proved security. 

No goods to be removed until the above conditions are 
fully complied with. 

Given from my hand this. 19th day of March, 1873. 

Joun HarreR SNYDER. 

Mithin Township. 

(). 21. What business had you been engaged in last, up to 
the time of this sale ? 

A. Farming. 

(). 22. What was your next employment after the sale / 

A. My next employment after the sale was, I planted 
two orchards on the farm. Directly after that I went into 
the warehouse, as I have stated already. 

Q. 23. Was that your first employment in the ware- 
house ( 

* A. Tek, awe. 

(). 24. How certain are you that the conversation that 
you overheard, in part, between your father and Mr. Draw- 
baugh occurred during that summer of 1873 7 
A. Iam positive it was that summer. 
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Cross-eramined hy Mr. Tlowson by 


X-Q. 25. How long have you been making brick / 

A. I have been three years, in the spring. 

X-Q. 26. Carrying the business on at one place all that 
time / 

A. Yes, sir. 

X-Q). 27. At or near Newville / 

A. Yes, SIP. 


X-Q. 28. And you have been living at Newville during 


the past three years / 
A. Yes, sir; it will be three years in the spring. 
X-Q. 20. What were you doit 


went into the brick making 4 


—- 


g immediately before you 

A. I farmed one year—the year before. 

X-Q. 30. Where were you farming that year / 

A. In Mithin township, Cumberland county. 

A-Q. 31. That was the same township you were farming 
in before 1873, as you have stated / 

A. Yes, sIr’. 

X-Q. 32. During the three vears or thereabouts that you 
have been carrying on the brick business, have you been 
carrying on business alone, or have you been associated with 
any one in the business during any part of the time / 

A. I have been earrying it on alone. 

X-Q). 33. About how far is this Mittin township farm 
that you occupied fora year before going into brick making, 
from Newville 4 

A. Five miles—we eall it five miles. 

X-Q. 34. And from Jacksonville, where your father 
lived before his death, how far? 

A. Ten miles. 
X-Q. 35. What business were you engaged in immediate- 
‘ before the last time that you were farming / 


me 
- or 


A. Storekeeping. 

X-Q. 36. Whereabouts, and how long / 

A. In Mitiin township, on this same farm where I was 
farming ; there is a store house on it; I think I went to 
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storekeeping in the spring of 1878, and quit in the spring 
1881. 
JoHN H. SNYDER. 


Sworn and subscribed to before me this 4th day 
of March, 1885. 
Frep. M. Orv, 
Special Examiner. 


March 5th, 1885, 10.30 A. M. 
Examination resumed. 
Present: Same counsel. 


Alice M. Stevenson being produced, affirmed and 
examined, saith : 

My right name is Mary Alice Stevenson, but I usually 
write it “Alice M.”; the family call me «lice; I reside in 
Mechanicsburg, and am a daughter of David Stevenson, 
who was examined as a witness in this case ashort time ago. 

@. 1. Do you know Daniel Drawbraugh of Eberly’s 
Mills, Cumberland county, Pa. / 

A. Yes, sir. 

(). 2. Were you ever in his shop at Eberly’s Mills, or 
Milltown ? 

A. Yes, sir. 

Q. 3. How happened you to go there the first time that 
you were ever there / 

A. I was chestnutting with my father and sister, and 
went there during the afternoon. 


Q. 4. Were you living with your father’s family at the 


time you made that trip to Milltown, or Eberly’s Mills ¢ 

A. Yes, sIr. 

(. 5. In what house was your father living at the time 
when you made that trip ? 

A. At the corner of Third and Chestnut streets, Harris- 
burg. 

Q. 6. From what house did you, your father and sister 
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A. From the house at the corner of Third and Chestnut 
streets. : 

(). 7. Hlow did you get to Milltown on chat occasion ¢ 

A. We went to New Cumberland in the cars, and walked 
to Milltown from New Cumberland. 

Q. 8. Did you take any lunch that day; and if so, where 
did you eat your lunch 4 

A. We ate our lunch at the spring, across from Mr. 
Drawbaugh’s shop. 

(). 9. What did you do after you ate your luneh / 

A. We went into Mr. Drawbaugh’s shop. 

(J. 10. How long did you stay in Mr. Drawbaugh’s shop 
that day ? 

A. We spent the remainder of the afternoon there, until 
it was time to come home. 

(. 11. How did you get home that day from Mr. Draw- 
baugh’s shop 4 

A. We walked to Bridgeport, and came across the rail- 
road bridge on a shifting engine. 

(). 12. When the engineer brought you across the river 
on his engine that day, what point did he land you from 
the engine / 

A. At the corner of Third and Mulberry streets. 

(). 18. Why did he land you at that point ? 

A. Because it was nearer to our home at Third and 
Chestnut streets. 

(). 14. How far was it from your home at Third and 
Chestnut 4 

A. One square. 

(). 15. Had you ever ridden on a locomotive before 4 

A. No, sIr’. 

(J. 16. Do you know in what year your father moved 
away from that house at the corner of Third and Chestnut 
streets / 

A. LS75. 

(). 17. About what time of the year / 

A. The latter part of August. 


(). 18. What house did he move his family into when he 
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moved away from that house at the corner of Third and 
Chestnut streets / 

A. 1020 East Market street. 

(. 19. How far is the house 1020 East Market street 
from the house at the corner of Third and Chestnut streets / 

A. I think it is about tive or six blocks. ° 

(). 20. Did you attend the Centennial Exposition at Phila- 
delphia in 1876 ¢ 

A. Yes, sir. 

(). 21. Do you remember what house your father’s family 
were living in, when you went to and returned from the 
Centennial Exposition / 

A. At our house No. 1020 East Market street. 

(). 22. Do you remember how many years your father 
lived in that house No. 1020 East Market street / 

A. Six years and a half. 

(). 23. Where did he move to when he moved away from 
No. 1020 East Market street / 

A. No. T North Fourth street. 

(). 24. How long did he live at No. 7 North Fourth street ? 

A. Two years. ‘ 

(). 25. Where did he then move to? 

A. Mechaniesburg. 

(). 26. When did he move to Mechanicsburg / 

A. In May, 1884. 

Q..27. What is your sister’s name who was with you on 
that trip to Drawbaugh’s shop / 

A. Florence. 

(J. 28. Is she older or younger than you / 

A. Younger. 

Q. 29. How did you spend your time at Mr. Draw- 
baugh’s shop, that afternoon after lunching at the spring, as 
you have testitied / 

A. We were running through the shop admiring his 
drawings, looking at his clock, and talking through his 
telephone or talking machine, as he called it. 

(. 30. Was Mr. Drawbaugh there with you / 
A. Yes, sir. 
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(J. 31. Who talked through the talking machine there 

that day, and who listened at it / 
Objected to as assuming. 

A. Mr. Drawbaugh talked through it, and my sister and 
I both listening; and we talked through it also. 

(). 32. On what floor of the shop were you when you 
were talking into and listening at the talking machine that 
day ¢ 

A. On the second floor. 

(). 33. Do you know where your sister was when she was 
listening at it that day 4 

A. She was in the basement. 

(). 34. Where was Mr. Drawbaugh while you were talk- 
ing into the talking machine and listening at it that day ¢ 

A. He was on the second tloor. | 

(). 35. Who did the first talking through the machine 
that day while you were there / 

A. Mr. Drawbaugh spoke to my sister. 

(). 36. Do you remember anything that he said to your 
sister through the machine ¢ 

Objected to as incompetent. 

A. I remember his first saying * Helloa!” to her, and 
asking her if she heard him. 

(). 37. How soon after Mr. Drawbaugh and your sister 
talked together through the machine, did you and your 
sister talk together through it / 

Objected to as leading and assuming. 

A. Immediately afterwards. 

Q. 38. Do you remember anything that you and your 
sister said toeach other through the machine that day / 

A. No, sir. 

(). 39. Of you and your sister, who spoke first through 
the machine—you to your sister, or she to you / 

Objected to as assuming. 

A. I don’t remember. 

(. 40. Did you, while talking through the machine with 
your sister, use the same instrument to talk into and listen 
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at, or did you have one instrument to talk into to your 
sister and another one to listen at, to hear what she said 7 
Objection continued. 

A. I don’t remember anything about the instruments. I 
can’t describe them at all. 

(. 41. When you listened at the machine to hear what 
your sister said, what did you hear, if anything, through the 
machine ¢ 

Objection continued, and also objected to because 
the witness’ 
A. I heard my sister’s voice, but don’t remember what she 


memory has already been exhausted. 


said. 

(. 42. Did you understand at the time what she said, or 

not ¢ 
Objected to as leading and incompetent. 

A. Yes, sir. 

(). 43. How distinetly and plainly did you hear and under- 
stand what she said through the machine ? 

Objections continued. 

A. I understood her distinctly, because I spoke to her 
back again. - | 

(). 44. When you spoke to her through the machine, did 
she answer you back as though she heard and understood 
what you said, or not? 

Objections continued. 

A. I can’t say positively. 

Q. 45. But if I understand you correctly, you are positive 
that you distinctly heard and understood what she said 
through the machine, and that you answered her back 
through the machine; are vou ? 

Objections continued. 

A. Yes, sir. 

Q. 46. Will you tell us whether or not you were ever 
again in Mr. Drawbaugl’s shop after that visit, and before 
the beginning of the suit over Mr. Drawbaugh’s telephone 
in the fall of 1880? 

A. No, sir; I was not. 
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Cross-eramined by Mr. [lowson : 

X-Q). 47. Are you engaged in any occupation at the present 
time 4 

A. No, sir. 

X-Q. +8. Have you been so at any time, and if so, where 
and during what period of time / 

A. I was last employed last spring in Philadelphia, dress- 
making. 

X-Q. 49. Have you at any time been engaged at any 
occupation in this city of Harrisburg; and if yes, where 
and when ¢ 

A. I was employed at the ninety-nine cent store for a 
year; I went in the winter of 1881 when we were living on 
Market street yet; I think 1t was in November—some time 
before the holidays. 

X-Q. 50. The ninety-nine cent store to which you refer 
was at that time operated by Mr. Edgar W. Chellis, »was it 
not / 

A. Yes, sir. 

X-Q. 51. When were you last in Mr. Drawbangh’s shop ¢ 

A. I don’t remember; I was there two or three years 
ago. 

Auice M. Stevenson. 


Affirmed and subscribed to before me this 5th day 
of Mareh, 1885. 
rep. M. Ort, 
Special Examiner. 


Florence A. Stevenson being produced, affirmed 
and examined, saith: 


Eramined by Mr. Hlill: : 

My age is nineteen; residence, Mechanicsburg, Cumber- 
land county, Penna.; I am adaughter of David Stevenson, 
who was recently examined as a witness in this case, and a 
sister of Mary Alice Stevenson, who has just testified. 
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(. 1. Did you attend the Centennial Exposition at 
Philadelphia ? 

A. Yes, sir. 

(). 2. What house was your father living in when you 
went to the Centennial / | 

A. At the corner of Third and Chestnut streets—no, 
I made amistake ; it was Market street. 

(). 3. Do you remember the number on Market street. 

A. No. L020, 

(J. 4. What house did your father live in last, before he 
moved into No. 1020 Market street / 

A. At Third and Chestnut streets. 

(). 5. Do you know Daniel Drawbaugh, of Milltown, 
Cumberland county / 

A. I do. 

(). 6. Were you ever at his shop in Milltown 4 

A. I was. 

(). 7. How happened you to go there the first time that 
you ever went there / 

A. We went chestnutting and stopped there. 

(J. 8. How did you get over -there from Harrisburg on 
that trip / 

A. We went as far as New Cumberland in the cars, and 
walked from there to the mill. 

(). 9. TLlow did you get back from Drawbaugh’s shop to 
your home that day ¢ 

A. We walked from the mill to Bridgeport, and rode 
over the bridge on an engine. 

Q. 10. Where did you get off of the engine, when you 
got to Harrisburg ¢ 

A. Atthe corner of Third and Mulberry streets. 

(J. 11. Do you remember why the engineer stopped his 
engine to let you off at that point / 

A. Because it was the nearest to our home. 

(). 12. Where was your home at that time and how near 
was it to the corner of Third and Mulberry, streets where 
the engineer let you off / 
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A. Our home was at Third and Chestnut, and it was just 
a square from Third and Mulberry. 

(). 13. How came you to ride across on the engine that 
day; did you ask the engineer to let you do it, or did he 
offer to take vou acre ss / 

A. We were very tired when we arrived at Bridgeport, 
and my father asked him to take us over. 

(. 14. Was your father with you on that chestnutting 
trip ‘ 

A. Yes, sir. 

(). 15. While on that trip that day, did you take luneh 
anywhere ; if so, where ¢ font, 

A. We took lunch by a small spring near Drawbaugh’s 
mill. 

(. 16. Do you remember about what time of day you 
took lunch ¢ | 

A. I don’t remember. 

(). 17. Where did you spend the afternoon that dav until 
you started home 4 

A. We were in Drawbaugh’s shop till we started home. 

(). 18. Do you remember what time you started home / 

A. I don’t remember; but I suppose it was early in the 
afternoon because we had a good way to walk. 

(). 19. What were you doing in Drawbaugh’s shop that 
afternoon / L = - 

A. We were looking at pictures, a couple of old clocks, 
and the telephone. 

(). 20. Did you do anything with the telephone; if so, 
what / 

Objected to as leading and improper mode of 
inquiry. | 

A. We spoke through it. 

(). 21. In what part of the shop were you while the speak- 
ing through the telephone was going on 4 

A. I was in the basement. 

(). 22. Did you speak through the telephone, or listen at 
it, or both / 

Same objection as to question ZU. 
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A. I spoke and listened, both. 
(). 23. Who was speaking into the instrument at the other 
end of the line when you listened at the telephone / 
Objected to as assuming and because no sufficient 
foundation has been laid for the question. 

A. Mr. Drawbaugh. 

Q. 24. Tell us whether or not, you heard and understood 
what was said through the telephone when you were listen- 
ing at it / 

Objected to as leading. 

A. I heard and understood both, what was said. 

Q. 25. When you heard what was said through it, you 
were in the basement, if I understand you ? 

Objected to as leading and assuming. 

A. Yes, sIr. e 

(. 26. And were you in the basement when you talked 
into the machine / 

A. Yes, sir. 

(. 27. Did yor use the same instrument in the basement 
to talk into and listen at, or were there two instruments 
there / 

A. I don’t remember. 

(. 28. Were you ever in Drawbaugh’s shop again after 
that visit, and before the suit about Drawbaugh’s telephone 
began ¢ 

A. I don’t know when the suit began; I was in the shop 
about three years ago. 

q. 29. Was that the first time you had been in the shop 
since your first visit there ? 

A. Yes, sir. 
Cross-examination waived by Mr. Howson. 
FLORENCE A. STEVENSON. 


Affirmed and subscribed to before me this 5th day 
of March, 1885. 


Frep. M. Ort, 


Special Examiner. 


OF GEORGE W. HUNTER. 


DEPOSITION 


George W. Hunter being produced, sworn and ex- 
amined, saith: 


Examined hy Mr. Hill: 

My age is fifty-six; residence, Harrisburg, Penna. ; occu- 
pation, proprietor of the Lochiel hotel, [larrisburg ; [ have 
been there since the spring of 1868, when [ bought it out. 

Q. 1. Will vou tell the court in what way you first 
learned of Daniel Drawbaugh’s telephone, or talking- 
machine / 

A. I learned of it through Dr. John W. Mofhtt. 

(). 2. What conversation did you have with Dr. John 
W. Moftitt about it at the time / 

Objected to as calling for hearsay. 

A. The doctor brought tt to my attention and told me 
it would be a good investment; and he wanted me to take 
stock in it—invest in it. 

(). 3. Why didn’t you invest in it / 

A. Well, for the reasen that I didn’t know anything 
about it; and I never invest outside of my own business, 
or very seldom; in fact, I did not have the money to invest 
at that time. 

(). 4. State whether or not Dr. Mofhtt asked you to go 
over to Drawbaugh’s shop and see the machine 4 

Objected to as leading and Incompetent. 

A. He invited me over there more than onee to look 
at it. 

(). 5. Was it before or after the Centennial Exposition 
at Philadelphia, that you first had these conversations with 
Dr. Moffitt / 

Same objections as to last question, and further 
objected to as asking for guess-work. 

A. My impression is, that it was before the Centennial. 

Q. 6. At the time when Dr. Moffitt first spoke to you 
about this talking machine, had you ever heard of such a 
thing as a speaking telephone / 

Same objection as to last question. 

A. I don’t think I did, till Dr. Moffitt mentioned it to me. 

D2 
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Q. 7. Do you mean, till Dr. Moffitt mentioned this ma- 
ehine of Drawbaugl’s to you ¢ 
Objected to as leading and improper. 
Cross-examination waived by Mr. Howson. 


G. W. Hunter. 
Sworn and subseribed to before me this 5th day 
of March, 1885. 
Frep. M. Orr, 
Special Examiner. 


George WwW. Bowmanh being yrodueed., athirmed and i ‘ 
= > i 
examined, saith : 


Examined hy Mr. [Till 5 

My age is forty-two; residence, Mechanicsburg, Cumber- 
land county, Penna. ; occupation, dentistry. 

Q. 1. Do you know Daniel Drawbaugh, of Eberly’s Mills, 
or Milltown / 

A. Yes, sir. 

(). 2. Were you ever at his shop at Milltown ¢ 

A. Yes, sir. 

(). 3. Did you ever see any talking machine there ? 

Objected to as leading. 

A. Yes, sir. 

(). 4. Do you remember the first occasion when you ever 
saw any talking machines in Mr. Drawbaugh’s shop ¢ 

A. Yes, sir. 

(J. 5. How happened you to be at Milltown on that ocea- 
sion 4 

A. During the baptism of Mrs. William b. Gorgas; I 
remember that she was one of the candidates that were 
baptised; I went down to see the baptism. 

(. 6. Did you go from Mechaniesburg / 

A. Yes. 

(. 7. How did you go ? 
A. Drove in a buggy. 
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Q. 8. Did you take anybody with you in the buggy on 
that trip ? 

A. Yes, sir. 

(). 9. Whom ? 

A. My wife and my little boy. 

@. 10. What is that little boy’s name 4 
A. John; he is a pretty big boy now; at that time he 
was a little boy. 


> , : (). 11. HLow old was he at that time 7 
‘ : A. To the best of my knowledge between two and tliree 
# years. 


(J. 12. Can you give me the date of his birth 4 
; A. Well, this way you can get at it; we were married on 

the 10th of February - he will be eighteen years old on the 
10th of November, 1885. 

(). 13. That would make the date of his birth November 
10th, 18674 

A. Yes, sir. 

(). 14. At the time when you and your wife and child 
rode down to witness the baptism, where were you living / 

A. At Mechanicsburg. 

(). 15. In whose house / 

A. John C. Rupp’s, my father-in-law. 


| Q. 16. Were you keeping house or living with the family ? 
A. Living with the family. 
"4 Q. 17. Who were the members of Mr. Rupp’s family at 
ik that time ‘ 
1 A. He and his wife, and my wife, myself and child. 
@. 18. Is your mother-in-law, Mrs. John C. Rupp, still 
living ¢ 
, A. No, sIr. 
(). 19. When did she die / | 
A. About fourteen years ago, as near as I can tell. 
Q. 20. How long were you in Mr. Drawbaugh’s shop 
that day that you went to the baptism / 
~ A. Well, to the best of my knowledge, I suppose, half 


an hour, or perhaps three-quarters of an hour. 
(. 21. Was your wife in the shop with you / 
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A. No, sir. 

Q. 22. Where did she stay while you were in the shop ¢ 

A. She was in the buggy. 

Q. 23. While you were in Drawbaugh’s shop that day of 
the baptism, what, if anything, was done with the talking 
machine that you saw there / 

A. It was used to talk through. 

. 24. Who talked through it 4 

Mr. Daniel Drawbaugh. 

. 25. And who listened 4 

I did. 

. 26. In what part of the shop did Mr. Drawbaugh do 
the talking ? 

A. It was on the third floor, if my memory serves me 


e/ 


Orroroo 


right. 

(). 27. And where did you do the listening ? 

Answer objected to by Mr. Howson, in view of 
answer to 26. 

A. Down in the basement. 

(J. 28. Where did you first see the machine that day ? 

A. On the third floor. 

(J. 29. Who directed you into the basement to listen / 

A. Mr. Drawbaugh, and he went down with me to show 
me where the machine was, and how to put it to my ears. 

Q. 30. While you were listening at the instrument in the 
basement, and Drawbaugh was talking into the instrument 
on the third floor, did you hear anything through the 
instrument / 

Objected to as assuming what has not been shown. 

A. Yes, sir. 

Q. 31. What did you hear through it ? 

A. “Helloa !’—*Do you hear me ?’—and other words that 
I could not give. 

Q. 32. How was the instrument in the basement con- 
nected with the instrument on the third floor ? 

Objected to as assuming and because no sufficient 
foundation has been laid for it. 
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A. With a wire, or wires; I couldn't tell whether there 
was one or more. 

(). 838. How did the wire or wires run, if you remember # 

A. Up to the ceiling, to the best of my knowledge. 

(J. 34. -Did the wires appear to be hanging loose, or other- 
wise ? 

A. They appeared to be hanging loose ; yes, sir. 

(). 35. Do you remember the shape or appearance of the 
instruments themselves ? 

A. No, sir; not particularly / 

(). 36. Do you think you could identify them if you saw 
them again ¢ 

A. No, sir. 

(. 37. Did you ever hear any talk through Mr. Draw- 
baugh’s talking machine after that visit / 

Objected to as leading. 

A. Yes, sir. 

(J. 38. Are you able to state how long after that first 
visit it was, that you next heard talk through the machine ¢ 

A. No, sir. 

Q. 39. On the second occasion that you heard through the 
talking machine, who did the talking through the machine / 

A. Mr. Drawbaugh. 

(). 40. Where was he then, and where were you? 

A. He was up on the third floor, and I was down in the 
basement. 

Last preceding answer objected to by Mr. Howson, 
in view of the present answer, as not evidence. 

Q. 41. How do you know it was Mr. Drawbaugh who 
did the talking on that second occasion 4 

A. Well, he said he would talk through the machine 
to me ¢ ) 

Objection continued by Mr. Howson. 

Q. 42. When you listened at the instrument in the base- 
ment, on the second occasion, did you hear anything through 
it or not ? 

Objected as leading. 

A. Yes, sir. 
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Q. 43. What did you hear through it then ‘ 

A. “ Helloa!” and * Do you year me ?”—to the best of my 
knowledge, that is what he said. 

Q. 44. Is that all that was said, or were there other things 
said through the machine that you do not remember sut- 
ficiently to repeat 7 

Objection continued. 

A. There was some sound, but what it was I could not 
tell. 

Q. 45. Do you mean that you could not tell at the time, 
or that you do not now remember / 

Objection continued. 

A. I do not now remember. 

Q. 46. On either of those occasions, did you hear any 
other sounds through the machine besides talking / 

A. Yes, sir. 

(). 47. What other sounds. 

A. Well, I would merely call it sounds, not talking ; that 
is what I had reference to when I mentioned that they were 


roaring sounds, as near as | ean tell. 


Cross-eramined hy Mr. Hlowson e 

X-Q. 48. How long have you been living in Mechanies- 
burg / : 

A. Eighteen years or nineteen years, as near as I can 
tell / 

X-Q. 49. In the late suit of the American Bell Tele- 
phone Company and others against the People’s Telephone 
Company and others in the U.S. Cireuit Court for the 
southern district of New York, one of the witnesses ex- 
amined onthe part of defendants, was one Henry N. Bow- 
man (see page 1135, defendant’s sur-rebutting testimony), 
that Mr. Bowman testified among other things, that he 
resided at Camp Hill, Cumberland county; is a justice of 
the peace, and that at or shortly after the commencement 
of that suit, he visited a number of persons in Cumberland 
county, In company with one of defendant’s counsel, and 
took a number of affidavits for defendants in said case ; if 
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that Henry N. Bowman is a relative of yours, say what 
the relationship is ? 
Objected to as immaterial and irrelevant. 

A. A brother. 

X-Q. 50. In the same case a certain Zacheus Bowman 
testified on behalf of defendants (see page 639, volume 1, 
defendant’s printed proofs), giving his age as forty-six, his 
residence Camp Hill, Cumberland county, and his oceu- 
pation farmer ; if that Mr. Bowman is a relative of yours, 
what is the relationship / 

Same objection. 

A. A brother. 


GEORGE W. Bowman. 


Sworn and subscribed to before me this fifth day 
of March, 1885. 
Krep M. Orv, 
Special Examiner. 


Mrs. Maggie E. Bowman being produced, affirmed 


and examined, saith: 


Kiramined by Mr. [Hill : 

[I am the wife of George W. Bowman, of Mechanies- 
burg, who has just testified. 

Q. 1. Did you ever, in company with your husband and 
one of your children, attend a baptism at Eberly’s Mills ¢ 

A. Yes, sir. 

(). 2. Which one of your children was it that went with 
you! 

A. Our oldest one, John. 

(). 3. What is your recollection as to about what his age 
was at the time of that baptising / 

A. He was about two years and a half old, I think. 

Q. 4. In what house were you living at the time when 
you went to that baptising / 
A, My father’s, in Mechanicsburg. 


EVIDENCE FOR DEFENDANTS. 


X-Q. 5. What sort of a clock was that which was on the 
third story, as you have stated / 
A. Well, it was the same as the clocks that are used now 
as near as I ean tell. 
Gro. W. Bowman. 


Aftirmed and subseribed to before me this fifth 
day of March, 1885. 
Frep. M. Orr, 
Special Examiner. 


Edward W. Eby being produced, sworn and examined, 
saith : 


Examined by Mr. [ill: 

I am almost forty-four years of age; residence, Newville, 
Cumberland county, Penna.; occupation, painter. 

Q. 1. Will you tell us how you first heard of Mr. Daniel 
Drawbaugh’s talking machine ‘ 

Objected to as assuming and leading. 

A. [heard it through Harman K. Drawbaugh ; he told 
me. 

Answer objected to by Mr. Howson as hearsay. 

(). 2. What did he tell you about it / 

Objected to as calling for hearsay. 

A. He told me that it was fixed up with wires, and that 
you could talk in at one end, and that you could be heard a 
mile away. 

QQ. 3. Who did you next hear speak of Mr. Drawbaugh’s 
talking machine / 

Objected to as calling for hearsay and as leading. 

A. Major Henry Snyder was the next that I heard speak 
of it. 


(. 4. Tell us the cireumstanees under which Major 
Snyder spoke of it to you ? 

A. I was sitting on the platform in front of his office at 
Newville, and Mr. Drawbaugh was 


going towards the 
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ticket office; Major Snyder asked me if I knew that man; 


I told him I did, that it was Daniel Drawbaugh; Major 


Snyder then told me that he was up to get him to go into 
partnership, or buy the one-fourth, or something of that 
kind, I don’t know which, of a talking machine that he 
was going to get patented—something of that kind; he 
said, then, something about five thousand dollars; that he 
wasn’t going to put that much into anything of that kind ; 
that he thought Dan Drawbangh was a little off; that is 
about all that I know about it. 

(). 5. At how early a time was this conversation between 
you and Major Snyder 7 

A. It was before the 19th of June, = 3. 

(). 6. How do you know that it was before that date ? 

A. Because we fell out over a settlement a little bit be- 
fore that date; it might have been a week or so before, and 
we were not on speaking terms after that, unless when 
something had to be done. 

Q. 7. When that settlement was made, was it in writing ? 

A. Yes, sir. 

Q. 8. Have you the writing here ¢ 

A. Yes, sir. 

(). 9. In whose handwriting is this paper ¢ 

A. It is in the handwriting of Simon Snyder, a brother 
of Major Snyder. 

(Witness produces paper dated June 19th, 1873.) 
Objected to by Mr. Howson as not proven. 

(). 10. Do you know how long before this settlement, this 
conversation was had with Major Snyder about the talking 
machine / 

A. No, sir; I do not. 

@. 11. Do you know how long the conversation with 
Harman K. Drawbaugh was before the conversation with 
Major Snyder ¢ 

A. No, sir; Ido not; the only thing I know is tnat it 
was before Major Snyder talked to me. 

Q. 12. When Major) Snyder talked to you, did it recall 
the prior conversation ¢ 
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Objected to as leading, and putting statements 
into the mouth of the witness. 
A. Yes, sir; it did. 


Deposition objected to as hearsay of hearsay. 


Cross-ecamination de bene esse by Mr. Howson : 
X-Q. 13. How long have you been living at Newville ¢ 
A. I would suppose about thirty-eight or thirty-nine 
years, from what I have been told. 


E. W. Epsy. 


Sworn and subseribed to before me this fifth 
day of March, 1885. 
Frep. M. Orr, 
Special Examiner. 


Adjourned until March 6th, 1885, at 10 A. M. 


March 6th, 1885, 7:30 P. M. 
Examination resumed, no session having been held earlier 
in the day on account of absence of witnesses. 


Joseph H. Gregory being produced, sworn and exam- 
ined, saith: 


Examined by Mr. ill: 

My age is thirty-three; residence, Raynham, Mass.; I am 
a dairy farmer. 

@. 1. How far is Raynham from Boston ? 

A. Thirty miles. 

Q. 2. What is your father’s name ? 

A. Emanuel K. Gregory. 

Q. 3. Did you formerly live in Duncannon, Perry county, 
Pennsylvania / 

A. I did. 


Q@. 4. When did you moveaway from Duncannon, Penna ? 
A. Some time in March, 1870. 
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QQ. 5. When you moved from Duncannon, Penna., where 
did you move to? 

A. To Eberly’s Mills, Cumberland county. 

QQ. 6. How long did you live at Eberly’s Mills, Cumber- 
land county ? | 

A. From March until the next December—about the 10th 
or 11th of December. 

(. 7. When you moved away from Eberly’s Mills, or Mill- 
town, about the 10th or 11th of December, 1870, where did 
you move to? 

A. Raynham, Mass. 

(J. 8. Have you lived in Raynham, Mass., ever since 
that time / 

A. I have. | 

Q. 9. You state that you moved away from Pennsylvania 
about the 10th or 11th of December, 1870; when were you 
next inside of the State of Pennsylvania after that day ? 

A. March the 6th, 1885,—today. 

(. 10. Then you have never been in this State until to- 
day, since you moved away in L870 ¢ 

fy. I have not. 

(). 11. How old were you when you moved away from 
Pennsylvania, in December, 1870 ¢ 

A. Eighteen years, eleven months and ten days. 

(J. 12. While you lived at Eberly’s Mills in 1870, whose 
family did you live in é 

A. My father’s. 

(). 15. Did your father and his family move from Dun- 
‘vannon to Eberly’s Mills when you did / 

A. They did. 

(). 14. Where does your father now live 4 

A. East Taunton, Mass. 

(. 15. In what vear did your father move to East Taun- 
ton, Mass. 

A. In 1870. ) 

Q. 16. Did he move there when you did, or before, or 
after. 


A. Before. 
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(). 17. How far is your residence from East Taunton ? 

A. Two miles and a half. 

(. 18. While you and your father were living at Eberly’s 
Mills, what business was he engaged in ? 

A. Machinist. 

(). 19. Where did he work / 

A. At the Drawbaugh Manufacturing Company. 

(). 20. Did you do any work for that company 4 

A. I did. 

(. 21. Do you know whether the account of your father 
with that company was finally settled, before, or after your 
father left Milltown / 

A. After father left Milltown. 

(). 22. Who settled that account with your company 4 

A. Myself. 

(). 23. Did you settle it before or after you left Miull- 
town / 

A. Before. 

(). 24. How long before / 

A. About a week. 

(). 25. What member of the company settled that account 
and paid it off / 

A. The secretary and treasurer, Dr. Mosser. | 

(). 26. When did you first know of Daniel Drawbaugh’s 
talking machine ? 

Objected to as leading and assuming. 

A. Some time during the time I worked there at Mill- 
town, in 1870. 

(). 27. Have you any recollection whether you ever talked 
through the machine, or not, there / 

Same objection. 

A. I haven't any. 

(). 28. What is your recollection as to where the machine 
was at that time, in 1870 / | 

A. Up stairs in the office. 

Q. 29. Is there any circumstance in your memory, con- 
nected with that talking machine, that you distinetly re- 

member / 
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A. There is one. 

(). 30. Please state it / 

A. Mr. Drawbaugh, taking his little stick and dipping it 
into a little box that he had below, that bad some stuff in 
it, and putting it on a wart that I had on the back of my 
hand—a large wart. 

Q. 31. Do you remember what kind of stuff was in the 
little box that he dipped the stick into and put it on your 


wart 
A. LT asked him what kind of stuff it was, and he told me 
it was some kind of acid. 
Answer objected to by Mr. Howson as not evi- 


dence. 
(). 32. When did he tell vou that / 
A. When he put it on my hand. 
Q. 33. You have mentioned that box of acid as having 


some connection with the talking machine, in your memory ; 

what was your understanding at the time, as to whether it 

was or was not connected with the talking machine / 
Objected to as leading. 

A. It was; I understood it was; there were wires run- 
ning to it. 

(. 34. Do you remember the appearance of the talking 
machine / 

A. I don’t seem to. 

(). 35. Who first spoke to you, within the last four or 
five years, about Drawbaugh’s talking machine and your 
recollection of it 4 

A. A man by the name of Tompkins. 

(). 36. Where did he speak to you about it? 

A. At my residence. 

Q. 37. Did he come there to see you about it / 

A. He did. 

(J. 38. About how long ago was that / 

A. I should think it was three years ago this last sum- 
mer. 

(). 39. What did you tell him when he asked you about 


Drawbaugh’s talking machine ‘ 
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This line of examination objected to as incompe- 


tent. 

A. I told him [ knowed he had something of the kind 
that he used to talk into. ) 

Q. 40. Did Mr. Tompkins speak of going to see anybody 
else in your vicinity, with reference to that talking machine ¢ 

Same objection, and as immaterial. 

A. He did; he either said he was going to see my father, 
or had seen him / 

(. 41. You say that Mr. Drawbangh used to talk into the 
machine; did you tell Mr. Tompkins where the talking was 
done, or from what place to what place ? 

Objected to because the witness has not testified 
as the question asserts, and because the question is 
leading, and especially incompetent in view of inter- 
rogatories 27 to 30, and the answers thereto, and 
because what the witness may have heretofore stated 
in conversation is not evidence for any purpose In 
this cause. 

A. I did not; I told him it was used in the shop; I want 
it just as I said it; those are the words I used to him—that 
it was used in the shop. 

Q. 42. Have you ever been to Milltown since you moved 
away from there in December, 1870? 


A. I have not. 


Cross-examined by Mr. Howson : 

X-Q. 43. When did you leave home to come here to 
testify ? 

A. Yesterday afternoon. 

X-Q. 44. Who, if any one, traveled here with i from 
your home, or any part of the journey ? 

A. My father. 

XQ. 45. When and by whom were you asked to come 
here to testify ? 

A. Yesterday morning, by Mr. Fenn. 
X-Q. 46. At the time you lived at Eberly’s Mills, and did 
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work for the faucet company there, you were eighteen 
years old, is my understanding correct 4 

A. It is. 
*  X-Q. 47. About how long did you work for the faucet 
company there ¢ | 

A. From some time in the last of April till the middle 


of December. 
JosePH H. GREGORY. 


Sworn and subseribed to before me this sixth 
day of March, 1885. 
Krep. M. Orr, 
Special Examiner. 


Mareh 7th, 1885, 10 A. M. 
Examination resumed. 
Present: same counsel. 


Emanuel R. Gregory being produced, sworn and 
examined, saith : 


hKramined by Mr. Hill: 

My age is almost sixty-two; residence, East Taunton, 
Mass. ; occupation, machinist. 

(. 1. Did you formerly reside at Duncannon, Perry co., 
Penna.’ 

A. Yes, sir. 

(). 2. Where did you move to from Duncannon ? 

A. Milltown, Cumberiand county, Penna. 

(). 3. At what time did yon move from Duncannon to 
Milltown ? 

A. March, 1870. 

(. 4. How long did you live at Milltown / 

A. From Marech—my family staid in Milltown till De- 
cember, but I left before that. 

q. 5. At what time did you leave / 

A. October, 1870. 
D6 
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(). 6. When you left Milltown in October, 1870, where 
did you go to reside / 

A. East Taunton, Mass. 

(). 7. Have you resided in East Taunton ever since that 
time / 

A. No, sir; when I moved I went to live in Raynham, 
Mass. 

(). 8. Do vou mean when you moved your family there ? 

A. Yes, sir. 

(). 9. After you left Milltown in October, 1870, when 
did you return to Pennsylvania again for the first time / 

A. On March the 6th, 1885—yesterday. 

(). 10. Have you ever been at Milltown since you left 
there in October, LS70 4 

A. No, sir. 

(J. 11. While you were living at Milltown in 1870, what 
was your employment 4 

A. Maehinist’s business. 

(). 12. For whom did you work at Milltown / 

A. The Drawbaugh Manufacturing Company. 

(). 13. In the minute-book of the Drawbaugh Manufacet- 
uring Company, I tind the record of ameeting of said com- 
pany held on March sth, 1870, which record is as 
follows: 

* Meeting of the Drawbaugh Mfg. Co., Mar. 18, 1870, at 
the house of Wm. R. Gorgas. Members present: Gorgas, 
tupp, Hertzler, Sheely, and Mosser, with Jno. Kutz as rep- 
resenting new organization. Absentees: Jno. I. Hursh, 
Jos. ©. Hursh, D. Drawbaugh, A. H. Gardner, W. L. 
Gorgas, and Geo. Wise. William R. Gorgas was chosen 
Pres. pro tem. Business of the company was the previous 
question of new and full organization, & the consideration 
of the articles of ussociation, ®& minutes of last meeting 
deliberated upon. As to the former, it was postponed for 
signatures, With instructions to see the Sect. to inquire more 
fully into its legality. The latter—basis of valuation of 
$10,000, exclusive of faucets, book account, loose iron, &e., 


in & around the said manufactory, was misunderstood as 
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claimed by the new members. They claimed faucets, &e., 
said book account to be included in said valuation, and in 
consequence the company suggested & conceded various 
terms, viz., M. B. Mosser suggested that on the original or 
valuation of Feb. 7th, 1870, the company throw in the 
patterns & new work in prospect of the new company, «& 
they, the old company, would pay expenses of the same as 
contribution for the aforesaid misunderstanding. This was 
rejected by Mr. Kutz, with the reply that that would not 
do, & desired something different. Again, M. S. Rupp 
suggested the terms of contribution to be 124 per cent. off 
on the shares—viz., 2, two, S—par value $100 each to Mr. 
Gregory, & Mr. Kutz the same discount on his prospective 
interest, viz., seven (7) shares at $5374. This was tinally 
agreed upon by Mr. Kutz as representative of Kutz & 
Gregory. It was conceded by the company that if Kutz & 
Gregory occupy one house, that said Co. pay the $25 rent, 
as agreed by Kutz on the original proposition, after which 
the Co. adjourned. 
* M. B. Mossrr, 
“Sect. & Treas.” 

Are you the Mr. Gregory who is referred to in this record ¢ 

A. I believe so. 

(). 14. In the first ledger of the Drawbaugh Manufactur- 


ing Company I find the following entry on page 57, to wit: 


* Emanuel Gregory (Duncannon). 
IS7. ; IS70. 
Jan. 10. To mdse. 109, $27.00 Mar. 15. By cash, 112,815.00 
June 3. * F. return- 


ed, 117, 12.00 


$27.00 27.00" 
And in the corresponding day book of said company I find 
the following entries, to wit: 
On page 109, under date of January 10, 1870: 
“ Emanuel Gregory. Dr. 
To one dozen Faucets, - - - - - $27.00” 
On page 112, under date of Mareh 15, 1870: 
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i Received ot EK. (rregory ; 


Clash on account, 


On page 117, under date of June 38, 
* Emanuel Gregory. 


by 4 Kaucets returned, 


LS7O: 


4 


S15.007 


S$12.007 


Are you the Emanuel Gregory, of Duncannon, there re- 


ferred to / 


A. Yes, sir. 


(J. 15. In the second ledger of the Drawbaugh Manutac- 


turing Company, on page 28, I find the following entry, to 


wit: 
. es. 
1270. 
June 16, To Cash, &c., 
7: “(a 


July 30, ‘* Cash, &c. 


Nov. 2, To Faucets, Ll 
‘és ) 


* Cash, ll 


16, ‘* Flour, 12 
Dec. 6, ‘‘ Cash, 14 
6. ‘* or Good 


‘* Horst 
‘ Rent, &e. 


anc in the corresponding day 


Hmanuel Gregory | Kberly’s Mills. ) 


LS70. 
S13.86 July ou, By labor, 7 
25 OU s © ‘ Cash, 
139.20 
173.06 
23.00 Dec. 6, By labor, 14, 
50.00 - * foe 628. 
7.00 ew ‘* Cash 
153.41 - ‘* (Cash 
58.01 
9.10 
41.00 
$346.52 


£169.20 


8.86 


178.06 
277.52 
Y= OO 
2= UD 


41.00 


$346.52 


book of said company | tind 


the following entries, to wit: on page 5, under date of 


June, 16, 1870: 


To Cash, 

* 4 Boat Lumber, 
* Paint and Oil, 

* 13 doz. screws, 
* Coal last April, 


oo 


+E. Gregory, 
. 5.00 — 

- 2 60 

wsi0) 

O68 

- o.40 


On the same page under date of June 27, 1870: 


To Cash, : . 


“ Kk. Gregory, 


- - : 95 OO” 


13.86.” 


On page 7 under date of July 30, 1870, the following : 


: 
. 


) ‘ e 
. 
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* Emanuel Gregory, 


By labor in shop, . , - $169.20 
To Cash, - : : ‘ . ‘ ‘ . 123.85 
* S. M. Hertzler’s order, - . ‘ : ; 8.00 
7.35 


‘ Board with Hertzler, - - : . - 
Received from E. Gregory, cash — - 8.867 
On page 11, under date of Nov. 2, IS70, the following : 
* Emanuel Gregory, 
To 2 Faucets 
“ 1 doz. * at S24 . . - $28.00” 
On the same page under date of Oct. 28th, 1870, the 
following: 
* Paid E. Gregory on ac. for labor, DOLOO ” 
On page 12, under date of Nov. 16, 1570, the following : 
“ Emanuel Gregory, 
To 1 Barrel of Flour, - - - $7.00” 
On page 14, under date of Dee. 6th, 1870, the following : 


_ kK. Gregory WX Son. 


by labor in shop, self, — - - - $125.72 
“do. do. Son, - - 151.80 277.52 
To Cash, : - - 153.41] 
To Order on D. H. Good, 58.01 
“' @e. M. Horst, 9.10 
E. Gregory, 
To House Rent and Lumber, - - 41.00 


sy Cash for Faucets, - : - 28.00) 

“ Cash House Rent, : - - 41,00” 
Are you the Emanuel Gregory referred to in these last 
mentioned ledger and day-book accounts : 

A. Yes, sir. 

(). 16. ‘From the day book entry of December 6, 1870, on 
page 14, [I tind your son credited with labor in the shop ; 
did your son work with you in the shop / 

A. Yes, sir. 

(). 17. Which of your sons was that 4 

A. Joseph HH. Gregory. 

(J. 18. The last entries, both in the day book and ledger, 
are under date of MIecember 6, 1870, which was after the 
D27 
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time when you say you left for Massachusetts; and they 
seem to be in the nature of a final settlement between you 
and the company; did you make that settlement, or did 
somebody make it for you; and if the latter, who / 

A. My son, Joseph H. Gregory, made it for me. 

(). 19. When you lived at Milltown and worked for the 
Drawbaugh Manufacturing Company, was Daniel Draw- 
baugh employed by said company / 

A. Yes, sIr. 

(. 20. What position did you hold in the shop ? 

A. Foreman. 

(. 21. When and where did you first know anything 
about Mr. Daniel Drawbaugh having a talking machine / 

Objected to as assuming and leading. 

A. At Milltown, in 1870. 

(). 22. State whether or not you ever saw his talking 
machine / 

Objected to as leading. 

A. I did. 

(). 23. State whether or not you ever talked through it, 
or heard anybody talk through it 4 

Objected to as leading. 

A. [ heard Daniel Drawbaugh. 

(). 24. In what year did’ you first see Mr. Daniel Draw- 
baugh’s talking machine and hear Mr. Drawbaugh talk 
through it / 

A. In L870. 

(). 25. How many times did you hear Mr. Drawbaugh 
talk through it in L870 ¢ 

A. Quite a number of times. | 

(). 26. When Mr. Drawbaugh talked through the machine 
and you listened at it, in 1870, where did Mr. Drawbaugh 
do the talking / 

Objected to as assuming. 

A. Up stairs in his office. 

@. 27. On what tloor was that / 


A. The machine shop tloor. 


_— 
ye 


ee ae 
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(). 28. There are two floors in the building; was it on 
the lower door, or upper floor / 

A. Both of them. 

(). 29. And where did you do the listening, when you 
listened at the machine / 

A. Both in the machine shop and in the basement. 

Q. 30. When Drawbaugh talked into the machine and you 
listened at it, state whether or not you heard and understood 
anything that he said through it ¢ 

Objected to as leading. 

A. I did, distinetly. 

(). 31. When that talking and listening through the 
machine was going on, do you remember any subject of con- 
versation that was talked about through the machine, or 
not ¢ 

Objected to as assuming. 

A. I did. 

Q. 32. What subject do you remember being talked about 
through the machine at that time / 

A. The subject of manufacturing the faucets. 

(). 
baugh’s talking to you through the talking machine on the 


33. Please state what you remember about Mr. Draw- 


subject of manufacturing faucets ‘ 

A. He was talking on an improvement that he was mak- 
ing in the faucets. 

Q. 34. When Drawbaugh talked to you through the talk- 
ing machine, did you, or did you not, inform him whether 
you heard him plainly or not ¢ 

Objected to as leading. 

A. I did. 

Q. 35. In what way did you inform him ? 

A. By going to the door and hollering to him 

Q. 36. You have stated that sometimes you listened on 
the machine shop floor, and sometimes in the basement ; 
when you listened in the basement, where was Drawbaugh 
doing the talking ¢ 
A. Up stairs in his office. 
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Q. 37. Was his office on the first floor, or the second 
floor of the building? 

A. The second floor. . 

(). 38. Did you know at the time whether the instrument 
that you listened at was connected in any way with the 
instrument that he talked into; and if so, how they were 
connected 4 

A. By wires. 

(. 39. Do you remember how the wires ran from one 
instrument to the other / 

A. There was a spring or coil of wire upon the end of the 
instrument that it was connected with. The wires run down 
from the instrument that he was talking with to the instru- 
ment I was listening at. | 

(. 40. Were those wires hanging loose or drawn tight ? 

A. Loose. 

Q. 41. When you listened at the instrument, was the 
instrument held in your hand, or lying on a table, or some- 
thing ¢ 

Objected to as leading. 

A. It was hanging down; so that I lifted it in my hand 
and put it to my ear. 

(. 42. Do you know whether that apparatus operated by 
electricity or not / 

Objection continued. 

A. By electricity. 

(). 43. Were there any batteries connected with it, or not ? 
Same objection. 

A. I should say there was, from what I can recollect. 

Q. 44. Did Mr. Drawbaugh, in 1870, make any statement 
to you as to how far the instrument would operate / | 

Objected to as calling for hearsay. 

A. He did. 

Q. 45. What did he say on that subject ? 

Same objection. 

A. He said he could talk from Milltown to Harrisburg 
in one minute; and he said: “I don’t know whether it 
won’t supersede the telegraph wire yet.” 


, 
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(). 46. Please look at the instruments * BY,’ F™ °C”, 
“C reproduced”, and “1”, and state whether you recog- 


nize any of them or not ? 


Objected to as a leading and improper mode of 


Inquiry. 

A. [ do. 

(). 47. Will you point out to the examiner which of 
them you recognize ¢ 

A. I will. (Witness points out * B” and * Y”’.) 

(). 48. In what vear did you first see these two instru- 
ments, *B” and “FF 4 

A. In 1870. 

(). 49. When did you next see them again after IS70 ¢ 

A. In 1885, on yesterday, Friday, the 6th of March. 

(). 50. Are these the instruments that the talking was 
done through in 1870 in Mr. Drawbaugh’s shop ¢ 

Objected to as leading. 

A. Yes, sir. 

(). 51. Which of them did you use to listen at 4 

A. This one (indicating * b.”) 

(). 52. When you listened at this instrument, in 1870, do 
you remember whether the end of the box next to the 
electro-magnet was open, as it Is now, or whether it was 
covered with something / 

Objected to as a leading and improper mode of 
mquiry. 

A. If I recollect right, it was covered. 

(). 53. You have testified to using the machines a number 
of times at Mr. Drawbaugh’s shop, and that you heard and 
understood distinctly what was said through them; did you 
so hear and understand on one occasion, or on different oec- 
casions / 

Objection continued. 

A. Ditferent occasions. 

Q. 54. Do you remember how long you and Mr. Draw- 
baugh would operate the machines on the different oeca- 


sions 7 


D228 
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A. Well, I should say from ten to fifteen minutes 
sometimes; sometimes not so long. 

Q. 55. Who first spoke to you, within the last four or 
five years, as to your knowledge or memory of Drawbaugh’s 
talking machines / 

A. I think his name was Hollis, if I understood it right. 

(J. 56. How long ago did this person speak to you about it 4 

A. I think it is somewhere about three years ago. 

(. 57. Did he come to see you about it ? 

A. Yes, sir. 

(J. 58. Did he mention anything about seeing any of the 
rest of your family about it / 

Objected to as incompetent and immaterial. 

A. He did. 

Q. 59. What did he say about seeing any of the rest of 
your family ¢ 

An objection is here entered to this line of exam- 
ination, inasmuch as statements which this witness 
may have made, or may say that he made, about or 
in any way relating to the subject as to which he has 
been testifying, at some time preceding his examina- 
tion, cannot be evidence for defendants in this case 
for any purpose; this objection to apply to all sue- 
ceeding inquiries as to the alleged conversation be- 
tween this witness and one Hollis. 

A. He said he had seen my son Joseph, and was going 
to see him again. 

(). 60. Your son Joseph testified here yesterday that a 
man named Tompkins came to see him about Drawbaugh’s 
talking machine some three years ago or more, and men- 
tioned to him that he either had been or was going to see 


you; have you any recolleetion of sueh a man being to see 


you? . 
Objected to as incompetent, the witness having 
already given his recollection. 
A. Yes, sir. 
(). 61. Is that the man that you referred to above, or 


another man / 
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Objection continued. 

A. That is the man. 

(). 62. What kind of a lookirg man was this Tompkins? 

A. A kind of sandy complexion man with a sandy 
mustache. 

(. 63. Did you tell him anything about Drawbaugh’s 
talking machiue / 

A. I did. 

(). 64. What did you tell him ¢ 

A. I told him that I had both seen it and heard Draw- 


~baugh talk through it. 


(). 65. After you told him that, what did he say ? 

Objected to as immaterial and irrelevant. 

A. He said that he was a friend of his. 

(). 66. He didn’t tell vou that he was an emissary of the 
sell Telephone Company, did he / 

A. He did not. 

fecess until 2 P. M. 

Counsel for respondents here states that the minute 
books and the aecount books of the Drawbaugh 
Manufacturing Company referred to in this deposi- 
tion are the same that were referred to and used 
during the taking of defendants’ proofs in the case 
of the American Bell Telephone Company et al. vs. 
The People’s Telephone Company et al., in the 
U.S. Cireuit Court for the Southern District of 


New Yi rk. 


CrOss-eranii ne d hy Mr. Howson Py 

X-Q. 67. How long were you living in Duncannon, and 
in what employment were you during the time you were 
living there / 

A. I believe I was there only about two years—some- 
where about there, I think; machinist business. 

X-Q. 68. Carrving on business there for yourself 

A. No, sir: employed by the Duncannon Iron Company. 
X-(. 69. Were vou working for the Drawbaugh Faucet 


DOE! OS WE, ER GIN ORRIN TE Seg eee peetiemens _ , 
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Company up to the time that you left Milltown, or did you 


leave their employ before leaving the village / 

A. I worked up to the time of leaving the village. 

X-Q. 70. What house did you occupy while living in 
Milltown, and who owned it ? 

A. I believe the company owned it—a stone house it 
was; in fact, I paid the rent to them. 

X-Q. 71. How far from the shop was this stone house ¢ 

A. That is more than I ean tell, how far; but it was 
about four or five minutes walk. 

X-Q. 72. Did you occupy the whole house, or were there 
other tenants living there; if the latter, who were they 4 

A. Other tenants; there was a tenant in the building 
that adjoined it at one end, but was not a part of the tene- 
ment; and a man by the name of John W. Kutts lived in 
with me. 

X-Q. 73. Was this John Kutts working for the faucet 
company while you were there / 

A. Yes, sir. 

X-Q. 74. Who, if you recollect, was it, who occupied the 
part adjoining the tenement / 

A. I don’t know; I forget his name, but his occupation 
was butchering. 

X-Q. 75. Are we to understand that when you moved 
from Milltown, you went to East Taunton, Mass., or to Rayn- 
ham, Mass., first / 

A. To East Taunton, Mass. 

X-Q. 76. How far apart are those two places / 

A. They join together. 

X-Q. 77. In what establishment are you engaged at the 
present time / 

A. The Old Colony Iron Company. 

X-Q. 78. You have stated that you listened at what you 
‘all a talking machine, sometimes in the basement and some- 
times on the machine shop floor of the faucet factory ; in 
which of these two places of the shop did you most fre- 
quently do the listening ? 

A. The machine shop. 
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X-Q. 79. What was the machine shop being used for at 
that time ? 

A. Manufacturing faucets, and general tob work. 

X-Q. 80. All or most of the work done in the place was 
going on on that machine shop floor; was it / 

A. Yes, SII’. 

X-Q. 81. What position did the Mr. Kutts you have 
referred to occupy in the place ¢ 

A. Salesman for the faucets. 

X-Q. 82. I notice in the minute book to which reference 
has been made in your direct examination, that at a meeting 
held on the 25th of March, 1870, it is stated among other 
things that Mr. John Kutts was elected superintendent ; is 
that the Mr. Kutts that you refer to / 

A. The same. 

X-Q. 83. Was the room to which you have referred as 
Mr. Drawbaugh’s office, on the same floor as the machine 
shop, or on another floor 4 

A. On the upper tloor— his office. 

X-(). S4. Was your son Joseph living in) the Satie house 
with you while you were residing at Milltown / 

A. He was. | 

X-Q. 85. If I understand your testimony, you have been 
living at either East Taunton, Mass., or at Raynham ever 
since you moved away from Milltown, is that correct / 


A. I have. 


Re-direct hy Mr. [fill : 

(). Sb. W hile you were listening at the talking machine 
at the several times you have mentioned, who, if anybody, 
was in the shop besides yourself and Mr. Drawbaugh ¢ 

Objected to as not re-direct examination. 

A. I don’t really recollect anybody, the time that we was 
talking on it. 

(. 87. While you and Mr. Drawbaugh were talking on the 
talking machine, was the usual work going on in the shop 
or not f 


Same objection. 
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A. It was not. 
(. 88. Why not? 
Objection continued. 
A. It was in our own time, after working hours. 
EMANUEL GREGORY. 


Sworn and subscribed to before me this 7th day 
of March, 1885. 
Frep. M. Ort, 
Special Examiner. 
Adjourned until Monday, March 9th, 1885, at 11 
A. M. 


Mareh 9th, 1885. 
‘Owing to absence of witnesses no session held 
during the morning or afternoon. 
Mareh 9th, 1885, 7:30 P. M. 
Examination resumed. 


Present: Same counsel. 


Alexander A. Thomson being produced, sworn and 


examined, saith: 


Examined by Mr. Hill: 
My age is fifty-four; residence, Carlisle, Cumberland 
county, Penna.; no particular occupation just now; have 
recently been engaged in the cattle business in the West. 
(). 1. How long have you resided in Cumberland county ? 
A. Twenty-one years. 

(). 2. Were you formerly treasurer of Cumberland county / 
A. I was. 

). 3. In what years / 

A. 1876, 1877 and 187. 

J. 4. From January, 1576, to January, 1879, I suppose ¢ 
A. Yes, sir. 

(). 5. Since you were treasurer of said county have you 
any other office ; and if so, what office, and when / 


DEPOSITION OF ALEXANDER A. THOMSON, 


A. I have held the office of sheriff of Cumberland county 
since then—from January, 1580, to January, L833. 3 

Q. 6. Who makes up the vouchers on which the county 
treasurers pay out the county moneys for county disburse’ 
ments and expenses / 

A. The county commissioners. 

Q. 7. Who was your immediate predecessor in the oftice 
of county treasurer of Cumberland county / 

A. Levan H. Orris. 

Q. 8. Do you know Mr. Orris, well ? 

A. I do. 

@. 9. Do you know what his general reputation and 
standing in the community are as a business man and a man 
of truth / 

A. Why, considered good. 

@. 10. You heard something of the alleged defaleation in 
the county treasurer's office during his term, I suppose; did 
you?! 

A. I did. 

(). 11. How soon after he went out of othee did he settle 
up his accounts and square up with the county ‘ 

Objected to as not calling for the best evidence. 

A. As soon as the auditors had finished auditing his 


account. 
(). 12. Is it one of the duties of the auditors to audit the 


~~ 
accounts of outgoing treasurers / 
A. It is. 


(). 13. And when they present their report after such 
auditing, is that the basis upon which the treasurers settle 
up with the county ¢ 

Same objection as to question 11. 

A. It is the basis on which they make their final pay 
ment; they generally pay about what is due the county, 
and then wait until the auditors have audited their account. 
to tind the exact amount due, for fear of mistakes. 

(). 14. From the general reputation and standing of Mr. 


‘ . 


Orris in the community in whieh he lives, would Vou or 
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would you not, believe any statements that he might make 
on oath as a witness / 

A. I would. 

Q. 15. What effect, if any, do you think the stories cir- 
culated about the alleged defaleation have had upon his 
standing in the community 4 

Objected to as incompetent. 

A. I ean searcely answer for the community; as far as I 
myself am concerned, it wouldn’t have any bad effect; I 
don’t know of any bad effect it has on him, or injury it has 
done him. 

Cross-examination waived by Mr. Howson. 
ALEXANDER A. THOMSON. 


Sworn and subscribed to before me this 9th day 
of Mareh, 1885. 
Frep. M. Orr. 


Special Examiner. 


James J. Johnson being produced, sworn and ex- 


amined, saith : 


Examined by Mr. Hill: 

My age is thirty-one; residence, Philadelphia, Pennsyl- 
vania; occupation, express agent. 

(J. 1. How long have you resided in Philadelphia 4 

A. It will be a year on April Ist, 1885. 

(J. 2. Before you resided in Philadelphia, where did you 
reside / 

A. Harrisburg, Penna. 

Q. 3. Were you related to Mr. William J. Stees, who 
was killed by a locomotive in the streets of Harrisburg in 
the year 1881 ? 

A. Yes, sir; [ was a nephew. 

Q. 4. Were you ever employed in his office or in his 
business / 

A. Yes, sir. 


ee Mg 
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@. 5. When ? 

A. A couple of times; I don’t know exactly the—I was 
employed in 1878 and in 1880; I may have done some odd 
work besides that, such as collecting bills. 

Q. 6. How long were you employed by him in 1878 / 

A. In the neighborhood of three months. 

Q. 7. Do you remember about what time you went into 
his employ that year ? 

A. The latter part of February or early part of March. 

@. 8. And remained in his employment till what month ? 

A. Some time in May, 1573. 

Q. 9. Where was his son Harry while you were in Mr. 
Stees’ employ in 1878 / 

A. He was in Iowa part of the time, and through the 
West. 

(. 10. How happened you to be employed by Mr. Stees 
at that time / 

A. I can’t hardly say, except that knowing him and 
being related he gave me the position. 

(). 11. Who had filled that position before you took it ? 

A. His son, Harry. 

@. 12. When you gave up the position who took it 4 

A. His son, Harry. 

(). 13. What position did you have in Mr. Stees’ business 
at that time / 

A. I kept the books, with his assistance. 

(). 14. In Mr. Stees’ office / 

A. Yes, sir. 

(). 15. Where was his oftice / 

A. Near Second street and the Pennsylvania Railroad ; 
there is a little alley runs in there; [ don’t know what it is 
ealled. 

(). 16. While you were in Mr. Stees’ office at that time, 
did he have a telephone line or lines running from lis 
office to any point or points around the city of Harrisburg ? 
A. Yes, sir. 

Q. 17. To what places did those telephone lines run 
from his oftice / 

D30 
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A. Harrisburg Car Company, to the Harrisburg Car 
JYompany’s foundry and machine shop, and to Mr. Hildrup’s 
house; I think to Mr. Boyer’s house, too; but I am not 
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sure. . | 
(. 18. Did you have occasion to use these telephone 
lines in the business of the oftice while you were there in 


1878 4 
A. Yes, sir. | 
(. 19. Do you remember the shape and appearance of fae 
the telephone instruments that were used on those lines for { 
business purposes, while you were there that spring ? cy 4 


A. Yes, sir; the one we had in the office was the shape 
of an egg, except that it was flat. We used it to speak in 
and to hear, both. 

Q. 20. Please look at complainants’ exhibit, ‘ Phelps’ 
Snuff Box Telephone”, used in the suit of the American 
Bell Telephone Company vs. The People’s Telephone Com- 
pany in the United States Cireuit Court, for the Southern 
District of New York, and state how that compares with 
the oval instrument you have just referred to as used at Mr. 
Stees’ office, in the spring of 1878? 

A. It was a style very similar—the exact shape as near 
as I can remember. 

Q. 21. Please look at complainants’ exhibit, * Phelps’ 
Crown Telephone”, used in the last mentioned suit, and 
state whether or not you ever saw such an instrument as that 
at Mr. Stees’ office, while you worked there in the spring ‘ 
of 1878 / | 


A. No, sir; not in the spring of 1878. 

(. 22. Did you ever see any of Daniel Drawbaugh’s 
speaking telephones ¢ 

A. Yes, sir. 

(). 25. When and where did you first see any speaking 
telephone of Mr. Drawbaugh’s / 

A. lyvthe spring of 187s, in the oftice of Mr. Stees, where 


I was employed. | 
(. 24. Who brought Mr. Drawbaugh’s telephone there / 
A. Mr. Drawbaugh. 
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(. 25. Do you remember whether that was before or after 
Harry Stees’ return from the West ? 

A. After. 

Q. 26. De you remember how long after ? 

A. Not exactly—inside of a few days or a couple of 
weeks. 

Q. 27. After you finished that employment with Mr. 
Stees, that spring, what did you do that summer ? 

A. Worked for the Union Transfer Company at Phila- 
delphia. 

Q. 28. What time did you go to work for the Union 
Transfer Company ? 

A. Some time in June, [ think, of 1873. 

Q. 29. How long did Mr. Drawbaugh’s telephone remain 
at Mr. Stees’ office that spring ¢ 

A. I couldn’t say, but think it was there when I left, yet. 

Q. 30. Was anything done with it while it was there at 
Mr. Stees’ office that spring ? 

A. Yes, sir. 

Q. 31. What was done with it ? 

A. We experimented with it the day Mr. Drawbaugh 
brought it there. We put it on Mr. Stees’ telephone line. 

(). 32. Who connected it to the telephone line / 

A. Mr. Drawbaugh. 

(). 33. Did he take off the Phelp’s snuff box mstrument, 
or attach his own instrument to the line, leaving the snuff 
box Instrument on / 

A. Attached his own instrument to the line, leaving the 
snuff box instrument also on / 

(). 34. What experiments did you make that day with 
Mr. Drawbaugh’s telephone / | 

A. Harry Stees talked through Mr. Drawbangh’s instru- 
ment to the other end of the line: and I[ used the snatf box 
to hear and get the answer from the operator at the other 
end of the line. 

Q. 35. How satisfactorily did Mr. Drawbaugli’s instru- 
ment seem to work ¢ 

A. I thought it was very satisfactory at that time. 
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Q. 36. How did its working compare with that of the 
snuff box instrument before that time / 

A. It seemed to give more satisfaction as to the distance 
of talking through it. The operator at the other end of the 
line seemed to hear very plainly, or said he did. 

Answer objected to by Mr. Howson as not evi- 
dence. 

(). 37. At what distance or distances did Mr. Harry Stees 
stand from the Drawbaugh transmitter while talking into 
it, as far as you remember / 

Objected to because no foundation has yet been 
laid for the question. 

A. At several distances ; it may have been one foot, or it 


may have been three—somewhere around there. 

(). 38. Tried it at different distances, did he ¢ 

A. Yes, sir. 

Q. 39. In using the snuff box instrument as a transmitter, 
in Mr. Stees’ business, how near were you accustomed to 
place your mouth to the mouth piece of the snuff box 4 

A. Pretty close; we sometimes had to vary it. 

(). 40. Closer than Harry Stees stood to the Drawbaugh 
instrument, or farther ? 

Objected to as a leading and improper mode of in- 
quiry, and as calling for mere guess work. 

A. Closer. 

(). 41. How certain are you that it was this snuff box 
form of instrument which you used as a receiver that day, 
while Harry Stees was talking into the Drawbaugh trans- 
mitter ¢ 

Objected to as leading, and because the witness 
has already given the best of his recollection as to 
the form of instrument referred to. 

A. I am as certain as my memory will serve me. 

(). 42. In using Mr. Stees’ telephone line with the snuff 
box instruments, in and about his business, were you ac- 
customed to have a battery in line / 

Objected to as leading, because it has not yet been 
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made to appear that the witness is competent to 
speak on that subject. 

A. There was a battery there, under the desk. 

Q. 43. How did you eall up the operator at the other end 
of the line, when you used the snuff box instrument ‘ 

A. We took the Morse telegraph instrument. 

@. 44. You had a Morse telegraph instrument then, in 
the office, as well as the telephone, had you ¢ 

A. Yes, sir. 

Q. 45. Do you remember the appearance of Mr. Draw- 
baugh’s instrument that he brought there to Mr. Stees’ 
office and tried on the line that day / 

A. Yes, sir. 

@. 46. What sort of a looking instrument was it / 

A. A square walnut box, or very near square, with a 


place to speak in—a mouth piece, I suppose you would 
call it. 

(). 47. Please look at the exhibits in this case, and see if 
you recognize any of the instruments as having ever been 
seen by you 4 

Objected to, no sufficient foundation for this ques- 
tion having yet been laid. 

(Witness is shown the exlibits by the examiner, 
and picks out instrument * J ”’.) 

@. 48. While this instrument “J” was at Mr. Stees’ 
shop, inthe spring of 1878, did you open it and look inside 
of it, or not / 

Objected as leading. 

A. Yes, sir; out of curiosity. 

(). 49. Please examine the inside of the instrument now, 
and see if you find anything that you remember seeing 
there in the spring of 1878, either in the bex or on the 
door ? 

A. I saw those little tin things that are inside of the box 
(indicating the tin straps enclosing the induction coils); I 
tried to see what this thing in front was (pointing to the 
diaphragm as visible through the mouth-piece, from the 
front of the instrument); I put my finger into the hole, 
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but didn’t succeed in finding out what it was; I didn’t like 
to tamper with it. 

Q@. 50. What particular thing did you want to see, if 
anything, when you opened the instrument to look at the 
inside / 

A. I wanted to see how the sound could be made by that 
thing inside—that soft substance; it felt soft then when | 
put my finger into the mouth-piece, as if you were pushing 
against gutta percha. 

QQ. 51. Just point out to the examiner what part you 
mean / 

A. This (putting his tinger through the opening of the 
mouth-piece and pressing against the diaphragm). 

(3. 52. When you opened the instrument to examine for 
this thing, what prevented you from satisfying yourself 
about it / | 

Objected to as incompetent, in view of interroga- 
tory 49, asking the witness to point out what he re- 
members having seen in the interior of the box, and 
of his answer to that question. 

A. The work that was inside- 

(. 53. How did that brass work compare with the brass 
work now on the inside of the instrument, so far as you 


brass work. 


remember / 
Objected to as leading and as incompetent in view 
of interrogatory 49 and answer. 

A. I can’t recollect, detinitely, but think it was similar. 

@. 54. Do you recollect anything about any accident 
happening to Mr. Drawbaugh’s telephone while it was 
there at Mr. Stees’ office, that spring / 

A. No, sir; I don’t. 

Q. 55. Who was present that day when you and Mr. 
Drawbaugh and Harry Stees were testing the Drawbaugh 
telephone over the line / 

A. Only the three of us. 

QQ. 56. Had you ever heard anything before that about 


Mr. Drawbaugh having a telephone ? 
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Objected to as calling for hearsay, and as assum 
ing and leading. 

A. Yes, sir. 

(). i # W ho told Vou about it before thiat ana how sOLLO 
before / 

Objection continued, 

A. Mr. Stees; but I don’t reeollect the time. 

Q. 58. You have stated that vou were employed at Mi 
Stees office twice, to wit: once inthe spring of IS7S, as you 
have deseribed, and OhHCce Ol solhle other OCCASION ‘ when Was 
that other oceasion / 

A. 1880. 

(). 59. About what time in LSS / 

A. I think about February or March somewheres. 

Q. 60. Do you remember what kind of a telephone in 
strument Mr. Stees had im his office when you were em 
ploved there in 1880 / 

A. I don’t recolleet the name ::it was a long box with a 
little desk on the lower part of it, and he used a bel! on it 

@. 61. Was there any such box as that in Mr. Stees’ oftice 
when Mr. Drawbaugh had his telephorie there 4 — 

A. No, sir. 

©. 62. When Mr. Stees had this long DON telephone there 
in 1SS0, were any of these snuff box instruments used with 
it, so far as vou remember ¢ 

A. No. sir: not to 1h recollection. 

-) AMES ot). SOHN 
W itness signs deposition as a precaution, 
Adjourned until Mareh loth, [S85,at 10 A. M. 


\Marelh LO, 1SS85. 9 P. M. 
Examination ot James HH. Johnson reshiied., the UCpos! 
tion of Harry H. Stees having been taken n thie Mieall 
time. 
Present ; Same counsel. 
( POSS-CLON ned hy Mr. Hlowson Py 
X-Q. 63. For how long before April, 1534, were you 


residing in Harrisburg ‘ 
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A. We moved there in 1869 or 1870; I am not certain 
which—somewhere in that neighborhood. 

X-Q. 64. Do you mean by that, that you were living 
here continuously from 1869 or 1870 down until April 
1884 ¢ 

A. Not exactly; my home was here, but I have been 
away a few months at a time. 

X-Q. 65. What time yesterday did you arrive here to 
give your testimony ¢ 

A. At three o’clock in the afternoon. 

X-Q. 66. Who asked you to come here, or first saw you 
on the subject ? 

A. I first received a telegram signed by Judge Hill and 
H. H. Stees. 

X-Q. 67. You say you arrived here at three on the after- 
noon ; your examination began at 7 or 8 in the evening ; 
where were you in the meantime, and with whom ? 

A. I was in lawyer Jacob’s office, with him and Judge 
Hill and Mr. H. H. Stees; I also visited the Harrisburg 
Car Company’s office and examined the books to satisfy my 
memory, and filled most of the rest of my time eating 
‘supper. 

X-Q. 68. In your direct examination you have stated, 
that after leaving the employ of Mr. Stees in 1878 you 
went into that of the Union Transfer Company at Phila- 
delphia ; can you now state more particularly than you did 
in your direct examination, the time when you went into 
the latter employment / 

A. The time was somewhere between the first of June 
and the fourth of July, 1878; but the Transfer Company’s 
books would show it. 

X-Q. 69. What were you doing immediately before going 
to Philadelphia ? 

A. I done nothing that I can recollect between working 
for Mr. Stees and going to Philadelphia. 

X-Q. 70. When, according to your present recollection, 
was it that you quit working for Mr. Stees that time 7 

A. I cannot recollect the exact time, but I gave up the 
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books, as near as [ can recollect, in May, somewheres from 
the 7th to the 11th; after that I collected some outside 
bills for a while, but cannot state the time. 

X-Q. 71. Your memory about this matter of collecting 
bills seems to be somewhat more definite this evening than 
it was last evening when you gave your answer to inter- 
rogatory 5, which the examiner will read to you; [ will now 
ask you to state, as near as your memory will allow, low 
long you were engaged in collecting bills for Mr. Stees 
after you had given up the books in the spring of 1878, and 
what particular work of the kind you now recollect doing 
for Mr. Stees during that time ¢ 

Preamble to the question objected to as not justi- 
fied by anything to be found in the witness’ fifth 
answer. 

A. The answer I gave this evening I only meant for the 
work I did in collecting bills after I quit the work at that 
particular time, in the spring of L878; the answer I gave 
last night, was for odd jobs that I did a week or so at a time, 
it may have been before or after, I can’t say which time ; 
when I was collecting bills for Mr. Stees in the spring of 
1878, after ] gave up the books, lay have been one week, 
or it mav have been three; [ can’t detinitely recollect the 
length of time; the work was such as collecting bills for 
lumber furnished. 

A-Q. 72. Did you yesterday examine the time book of 
the Harrisburg Car Company's saw mill; and if so, over 
what period did your examination extend / 

A. No, sir; not the time book ; but I examined the day 
book of 1878, between February and May. 

A-@. 73. After you went to Philadelphia that spring, 
how long did you stay there / 3 

A. Till the first of October, as near as I ean recollect. 

X-Q. 74. Where were you and what were you doing be 
tween October, 1878, and February, 1880 / 

A. I worked for the Harrisburg Car Company, in the 
capacity of building freight cars; I also worked at my trade 
in Philadelphia between those periods. 
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X-Q. 75. During what part of the period was it that you 
were at work here in Harrisburg / 

A. I think it was the latter part of 1878, and it may 
have been a month or so of 1879; I couldn't state exactly. 

X-(). 76. Where were you and what doing in May, 1879? 

A. I think, as near as I can recollect, I was building cars 
up at the upper car shops, Harrisburg, then. 

X-Q. 77. [am informed that on the time book of' the 
Harrisburg Car Company's saw mill, it appears that a 
“J. Johnson” was at work there on the 5th and 6th of 
May, 1879; have you any recollection of being there at or 
about that time ? 

Objected to as based entirely upon a matter of 
which there is no proof in this ease, and assuming to 
cross-examine upon allegations as to the contents of 
books that are not produced ; and ‘as otherwise in- 
competent and improper. 

A. If the books so state as I before stated, I done odd 
jobs of collecting—sometimes a week or two weeks—and | 
ean’t recollect the times; this may have been one of them. 

X-Q. 78. Who kept that time book while you were there 
in the spring of IS7S8, and again in the spring of 1880 ¢ 

A. Sometimes Mr. Stees filled it out; and, perhaps, I did 
too; I ean’t say, but I think that I have. 

X-Q. 79. You are familiar, I suppose, with the hand- 
writing of Mr. Stees and of his son, H. H. Stees ? 

A. Yes, sir; I would know their signatures, at least. 

X-Q. 80. Will you please look at the book which I now 
hand you, and say if you know what it Is / 

A. Yes, sir; it is the time book of the Harrisburg Car 
Company’s saw-mill. 

X-Q. 81. Will you please now look at the entries in this 
book for April and May, 1879, and say whether you do not 
tind your name there as having worked there for a day and 


a half on the 5th and 6th of May, 1879 ¢ 


Objected tO as immaterial. 
A. I do. | 


X-Q. 82. As I understand you, you have not now the 
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slightest recollection of just what you were doing there 
then / 
A. Not any more than what I stated before—odd jobs of 


collecting bills ? / 
X-Q. 83. And when you were doing that kind of work, 
was your time taken like that of other employees / 
A. Yes, sir. 
X-Q. 84. This same book shows, does it not, that Mr. H. 
% H{. Stees was at work in the place on this same 5th and 6th 
of May, 1879? 

A. Yes, sir. 

X-Q. 85. Referring now to this same book for May, 1878, 
does not your name cease to appear on it on the 10th of that 
month ¢ 

A. Yes, sir; it is so here. 

X-Q. 86. And the name of H. H. Stees first appears there 
on the same 10th of May, 1878; isnot that the case ? 

A. Yes, sir. : 

X-Q. 87. Your memory does not enable you to mention 
now any other times during which you were at work for 
Mr. Stees, in the collection of bills, or other work? | 

A. Not other than I have already stated; except that | 
have a faint recollection of working for a short time prior 
to 1878, but I can’t state what year. 

X-Q. 88. When you arrived here yesterday afternoon, 


“ where did you tirst vo to! 


A. I came to Mr. Jacob's oftice. 
. X-Q. 89. And your meeting there with Messrs. Hill, 


Jacobs and Stees, was before you went to the Harrisburg 


Car Company’s place and examined, as you have stated, the 
day-book for 1878, between February and May; is that 


eorrect / 


A. Yes, sir. 


Re-direct hy Mr, [lill: 

(. 90. Inasmuch as the time book shows that you were 
employed at the saw-mill a day and a half in May, 1879, and 
that Harry Stees was employed there at the same time, I will 
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now ask you whether or not that was the time when Mr. 
Drawbaugh had his instrument over at Mr. Stees’ office and 
had it tested there ? | 

Objected to inasmuch as the witness has already 
admitted that his memory is blank as to the time in- 
quired of. 

Mr. Hill replies to the objection, that the conclu- 
sion by no means follows; that the witness’ memory 
may be a blank as to what he was doing on the 5th 
and 6th of May, 1879, but on the contrary, may be 
very far from blank as to what he was doing when 
the Drawbaugh instrument was at the shop, and as 
to the time of that event. 

Complainants’ counsel objects to hints and instruc- 
tions to the witness under the guise of a reply to an 
objection. 

Mr. Hillreplies that he has not intended to instruuct 
the witness, but as Mr. Howson saw fit to put an 
arguinent upon the record, Mr. Hill saw fit to put 
his reply to it, where both would be likely to be read 
together. 

A. No, sir; it was not the time. 

@. 91. Why did you examine the day book rather than 
the time book, yesterday ? 

A. To satisfy my memory as to whether I kept the 
books in 1878 or 1879, as I remembered that that was the 
time the instrument was there at the office. 

@. 92. Do you mean that the time you kept the books 
was the time the instrument was there ? 

Objected to as leading. 

A. Yes, sir. 

Q. 93. Before you went to see the books yesterday, did 
you not tell Mr. Hill and Mr. Jacobs that the spring of 
1878 was the spring when you kept the books and saw the 
Drawbaugh machine there ? 

Objected to as leading and incompetent. 

A. Yes, sir; I also said that I would be better satisfied 
if I could see the day book. 
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@. 94. And then Mr. Hill requested you to go and look 
at the books; did he not / 
| A. Yes, sir. 
r Q@. 95. And did you find that the books corroborated 
what you had already told Mr. Hill about the dates / 
Objected to as incompetent. 


A. Yes, sir. 


—" 
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dep X-Q. 96. Did you continue to keep the books after Mr. 
x Hf. H. Stees’ return to work that spring ? 


A. No, SID. 

X-Q. 97. You have referred to working for the elder Mr. 
Stees in the spring of 1880; how early did you work for 
him in the spring of 1880 4 

A. I can’t definitely say, but think it was somewheres in 
the neighborhood of six or ten weeks. | 

X-Q. 98. Was Mr. Hl. H. Stees present or absent during 
the time you were working there that spring 4 

A. He was absent when I went there. 

X-Q. 99. During his absence, what were you doing there / 

A. Helping to keep the books, the same as in LST7S. 

X-Q. 100. You say Mr. IT. Hl. Stees was absent when 
you went there; during how much of the time, according 
to your present reccollection, was he present on that ocea- 

os sion ? 
+ A. As near as I can recollect, he was present something 
like a week or two; it might be more, or less. 

X-Q. 101. When he was there, were you or he keeping 
the books on that oceasion ¢ 

A. I think he was keeping the books—<doing the writing ; 
[ remember at one time helping to get up a balance sheet ; 
[ think that was the time; I am not sure. 

X-Q. 102. What else did you do during the week or two 
that you and he were there together / 

A. I can’t recollect; I may have collected some bills; I 
remember we got a lot of timber by freight once, and we 
had to take account of that. 
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X-Q. 103. Referring to the time book again, you find it 
to show, do you not, that you were at work there on that 
oceasion from the 20th of February till the 20th of March, 
IS80, and that you and Mr. H. H. Stees were at work there 
together from the LOth to the 20th of March ¢ 

A. Yes, sir. 


lee-direct hy Mr. [lill: 
(). 104. Was that the time when Mr. Drawbangh had his 
telephone over there at Mr. Stees’ othee # 
Objected to as Incompetent, 
A. No. Sir. 
JAMES J. JOHNSON. 
Sworn and subseribed to betore me this 10th day 


of Mareh., 1885. 
KRreD. M. Orr, 


Special Examiner. 


Adjourned until March 11th, 1885, at LOA. M. 


Mareh 10th, 1885, 12.30 P. M. 


Kxamination resumed. 


Present: Same counsel. 


Harry H. Stees being produced, sworn and examined, 
saith : 
firame ined hi Mr. [Till by 

My ave is almost twenty-nine Veal's , residence, L04 Wal- 
hut street, Harrisburg, Penna.; occupation, newpaper re- 
porter ; [ have been a book-keeper. 

(). 1. What was your father’s name ¢ 
A. William J. Stees. 
(J. 2. Is your father living; and if not, when did he die 
A. He is dead; he died on the 20th day ot May, ISS 1. 
(J. 8. Was he the Mr. Stees who was killed by a loco- 
motive in the streets of this City ¢ 
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(). 4. What was his business / 

A. He was superintendent of the Harrisburg Car Com- 
pany’s saw mill. 

(). 5. Where was his office / 

A. Right above Vine street, Harrisburg, along the Penn- 
svlvania railroad. 

Q. 6. Did he have a telephone line or lines connected 
with his office; and if so, where did the line or lines run to 
from his office 7 

A. The Harrisburg foundry and machine works, Harris- 
burg car shops, W. T. Hildrop’s house, and to George 
Boyer’s house. | 

(). 7. Please look at the two instruments which I now 
show you, which were used as exhibits in the case of the 
American Bell Telephone Company vs. The People’s Tele- 
phone Company in the United States Circuit Court for the 
Southern District of New York, one of them marked ** Com- 
plainant’s Exhibit Phelps’ Snuff-box Telephone”, and the 
other marked ** Complainant’s Exhibit Phelps’ Crown Tele- 
phone”; and state when and where you first saw telephone 
instruments of these two- forms / 

A. Right in the office of the Harrisburg Car Company’s 
saw mill in 1878. 

(J). 8. Which of these two forms did you see there first / 

A. This was the one we used first (indicating Phelps’ 
snuff-box telephone). 

(). 9. Do you remember about what time you first saw 
the Phelps’ crown telephone there ¢ 

A. It was in the winter of 1S78. 

(). 10. What is your recollection as to how early the snuff- 
box instrument was used there / 

A. We had it in there in 1877—the fall of 1877. 

(). 11. Was the Blake transmitter ever put into your 
father’s oftice there / 

A. It was in 1880. 

Q. 12. Do you remember who brought it there, and put 
it up / 

A. Clute brought it there and put it up. 
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(). 18. Clute was the superintendent of the telephone 
company or telegraph company here about that time. was 
he not? I mean the superintendent of their office here / 

A. Yes, sir. 

(). 14. Were these instruments of the snuff box form and 
crown form used in your father’s office. 

A. Y es, sir. 

(). 15. When you used these two instruments, the snutf 
box and crown, at vour father’s office, how did you call up 
the operator at the other end of the line ¢ 

A. With a Morse telegraph instrument. 

(). 16. Did you have a battery connected with the Morse 
telegraph instrument there ¢ 

A. Yes, sir. 

(). 17. Was there a battery connected with the telephone 
line there when you used the snutf box and crown torm of 
telephone ¢ 

A. Yes, sir; there was a battery connected with the tele- 
veraph; there were three jars, and the telephone was con- 
nected or worked from the jar at the furthest end of the 
room towards the wall. 

(). 18. Where were you In the spring of 1S7S ¢ 

A. | lett in the spring of INTS, on the might of the 21st 
of Mareh for Des Moines, lowa; I then left Des Moines, 
lowa, and came back to Chicago, and remained till the 7th 
day of May, S78; I then left the might of the 7th day 
May, which Wis Sunday, anid arrived here (ot) Monday 
rit. on mail express at 11.45. 


} } 1< 
. _— 
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(J. 19, [lave you any ietter or any other paper here LO 
confirm your recollection as to the year and the season that 
you Were in) the West f 

A. Yes, sir; I have here a letter (witness produces 
letter. ) 

Respondent's counsel offers the letter and envelope 
in evidence as * Exhibit Stees’ letter and envelope ” ; 
and at his request the examiner certifies that the let- 
ter is dated * [larrisburg, April 29th. isso. 3 and 


addressed, = Dear [larry as while the envelope Is 
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addressed to “Mr. Harry H. Stees, No. 59 North 
Lincoln st... Chicago, [linois”, and is post-marked 
” Harrisburg, Pa., Apr. °29,7 P. M”., and is stamped 
j on the back in red ink, * Chicago, UL, 9 A. M., May 
| 1. Carrier”. 
(). 20. Did you receive. this letter in regular course of the 
mail while you were in the West / 
A. Y es, sir. 
(). 21. Before vou went west that vear, where and how 
» were Vou emploved gf 
A. I Was employed as a bookkeeper at the Harrisburg 
(‘ar (‘ompany’s saw mill. 
(). 22. In your father’s office there / 
A. In my father’s office, ves, sir. 
(). 23. After vour return from the west, where and how 
were you employed first ¢ 
A. I staid around here three days and then went to work 
again for my father. 
(). 24. Who occupied your position as bookkeeper during 
your absence in the west that spring ¢ 
A. My cousin, James H. Johnson. 
(). 25. Do you know Daniel Drawbangh. of Eberly’s 
Mills, Cumberland county ¢ ) 
A. I do. 


(). 26. Were you ever in his shop at Eberly’s Mills # 


' A. I have been in his shop quite frequently. 
> GY). Ji. Did you ever see any talking machines in his shop , 
“a Obiected to as leading. 


A. Yes, sIr. 
(J. 28. Can you tell us about when it was that you first 
saw any talking machines in his shop ? 

A. It was the latter part of August, 1870. 

(). 29. Who was present in the shop at the time / 

A. My father, Drawbangh and myself. 

(). 30. Was anything done with the talking machines there 
that day, while you were present ; if so, what ? 
A. They talked through them. 
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(). 31. Was that the first that you had ever known of Mr. 
Drawbaugh’s talking machines / 

A. No, sir. 

(). 32. What had you known of Mr. Drawbaugh’s talk- 
ing machines before that time / 

A. I heard my father talk, and tell me that Drawbaugh 
had a machine working there in LS6s. 

Answer objected to by Mr. Howson as hearsay. 

(). 33. Will you state whether or not Mr. Drawbaugh 
ever had one of his talking machines or telephones at your 
father’s office, here in Harrisburg / 

A. Yes, sir; he had. 

(). 34. Who brought it to your father’s office ¢ 
A. Drawbauglh himself. 

(J. 35. Who was present in your father’s office when he 
brought it there ¢ 

A. Johnson, my father and myself. 

(). 86. How long did that machine remain in your father’s 
office / 

A. Well on to three months. 

(). 37. About what time did Mr. Drawbaugh bring that 
machine to your father’s office / 

A. It was brought there on the 10th day of May, 1878. 

(). 53d. Hlow do you tix the date / 

A. I came home here on the night of the 8thday of May, 
and on W ednesday morning he brought it there—the 10th 
day of May. 

(J. 39. What, if anything, was done with the telephone 
that Drawbaugh brought to your father’s office about the 
LOth dav of May, Isis? 

A. On the 12th day of May, Drawbaugh put it up, and 
we tested it, and it worked splendidly. 

(). 40. Tlow did you test it / 

A. We worked it between the Harrisburg Car Company’s 
saw-mill and the Harrisburg foundry and machine-works on 
the hill. 

(J. 41. Was your father’s office at the saw-1nill / 


al 
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: A. Yes, sir; the office was out at the railroad and the 
saw-mill was back at the canal about two squares distant. 
(. 42. When you say that you worked the instrument 


r from the saw-mill to the Harrisburg foundiy and machine- 
! works, do you mean that you worked it from you father’s 


office or from the saw-mill itself / 
A. From the office. 
@. 43. How long was the line from the office to the Car 
Company’s foundry and machine-shop ¢ 
v A. One mile. 

(). 44. In making that test that day with the Drawbaugh 
instrument on the line, who talked into the Drawbaugh 
instrument 4 

A. I did. 

Q. 45. Do you know who was at the other end of the 
line, at the machine shop / 
| A. I do not; I ean’t remember. 
| (). 46. Did anybody operate a telephone receiver in your 
office that day during the tests, to receive back from the 
operator at the other end of the line / 

A. Yes, sir. 

(). 47. Who operated the receiver / 

A. Johnson. 
Q. 48. Do you remember what form of instrument he 
used as a receiver that day during the tests / 


| i A. The “snuff-box.” 

: . ' . 

~ ~ @. 49. When you were talking into the Drawbaugh 
7 , telephone that day at your office, how far did you stand 


from the transmitter / 
A. As far as from this table to the door, and a little bit 
further. 
The examiner certifies that the distance indicated 
is about ten feet. 
Q. 50. Do you mean that you were all the time as far as 


that from the transmitter ? 


A. No, sir; I went gradually away from it, backward. 
(). 51. What sort of looking instrument was that Draw- 


baugh instrument that you tested that day / 
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A. It was a box about that big Gndicating about eleven 
inches), and about that square (indicating about six inches). 

(). 52. Did you see the inside of jt while it was at your 
father’s ottice that spring or summer ¢ 

A. Yes. Si’. 

(). 53. Did anything happen to that instrument while it 
was there at your father’s office that spring or summer 4 

A. Yes, SI. 

(). 54. What happened to it ¢ 

A. It was knocked out of my hands by my father, and 
the carbon knocked out. 
(). 55. Did it fall on the tloor when it was knocked out 
of your hands / 

A. Yes, Si. 

(). 56. Tlow happened your father to knock it out of 
your hands / 

A. I had it in my left hand and he struck my arm acel- 
dentally. 

(). 57. When did you tind that the carbons had been 
knocked out of it Ly its fall / 

A. I looked at it the next day and found them out; then 
looked for the carbons, Dut could hot find them. 

(J. od, Did Drawbaugh have culhy other telephone al 
your father’s office at aly time / 

A. Yes, sir 

(). 59. When / 

A. The saddne year, 

J. Hy), Detore, or after he hac this large instrument 
there, that you have been speaking about / 

A. After. 
(). 61. What kind of a looking instrument was this last 


& 


instrument that he had there ? 


A. A round one. 


(). 62. Do you think you could recognize those two in- 


struments that Drawbaugh had at your father’s office, if 


veu should see them again / 


A. Y es. S] A 


(). 68. Will vou please go with the examiner to his room, 


& 
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look at the exhibits there in his possession, and see if you 
find those two instruments there among them, and if you 
do, bring them up here to this room ¢ 

A. Yes, sIr. 

Witness and examiner proceed to the examiner's 
room, and witness selects instruments “J” and “NN” 

@. 64. Which of these two instruments is the one that 
was tested at your father’s office, as you have described / 

A. This one, (indicating * J’). 

Q. 65. Point out in this instrument any parts that you 
remember being in the instrument when it was at your 
father’s office, in the spring or summer of 1878? 

Objected to as leading, the witness not having 
given, nor having been asked to give, any descrip- 
tion of the instrument or its details from memory. 

A. This whole thing was in it, (indicating the parts sup- 
ported by the inner side of the door). These coils were 
both in, (indicating the induction coils in the bottom of the 
box). These switches inside of the box were there, (indi- 
cating the switches just above the induction coils). And 
these switches on the outside were there. 

(). 66. When Drawbaugh had this small instrument * N”’, 
at your father’s office, do you remember whether it was tested 
or operated there, or not ‘ 

A. I do not know whether it was tested or not; it was 
brought there and left there. 

Q. 67. Do you know how long it remained there ¢ 

A. About a month and a half. 

(). 68. In what season of the year was it that that small 
instrument was in your father’s office ? 

A. In August. 

Q. 69. Who took this large instrument * J” away from 
your father’s office / 

A. Drawbaugh. 

Q. 70. When you returned home from Chicago in the 
spring of 1878, I understood you that you leit Chicago 
Sunday evening 4 

A. Yes, sir; that was the seventh, wasn’t it ? 
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(). 71. By reference to the calendar of 1878 I find that 
the first Sunday of May that year was the fifth day of the 
month; in view of this fact, are you able to state what day 
of the month it was that you left Chicago / 

A. Iam. 

(). 73. What day of the month do you now fix as the day 
of your leaving Chicago / 

A. I lett Chicago on the seventh day of the month, and | 
know it; and I will tell where I got it on a Sunday; Mr. 
Jacobs said last night when he looked at the calender that 
the seventh was on Sunday, and I thought he was wrong 


then. 


Cvoss-eramiaination hy Vr. flowson 2 

X-Q. 74. When and where did vou last act as a book- 
k eeper ! 

A. At the Harrisburg Car Company's saw mill in 1881. 

X-Q 75. When did your father die / 

A. The 20th day of May; the same day I quit. 

X-Q. 76. For what paper are you now reporting / 

A. The llaurrishurg Morning Call. 

X-(). 77. How long have you been reporting for that 
paper ! 

A. Two months—since it started. 

\-Q). is. W hat was your occupation before that time ¢ 

A. [ done nothing, previous CO that. but travel the ecoun- 
try, from 18s till January. 

X-(). 79. Travelling the country on business ; and if yes, 
in What business / 

A. [ was travelling around for pleasure among my own 
relations in the western states. 

X-Q. 80. While vou were acting as bookkeeper in your 
father's othee, what Was your salary here 4 

A. ‘T'wenty-five dollars a month and Tri board. 

X-Q. SL. Whereabouts in the west were you travelling 
during the four vears or thereabouts, for which you say that 


« 


Was Vour sole OC ‘upation f 
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A. To Chicago, La Place ; Des Moines, lowa; Newton, 
Towa, and Omaha. 

X-Q. 82. I suppose you were at home here in Harris- 
burg from time to time during that period : 

A. Yes, sir; I have been home since last August here in 
town. ; 

X-Q. 83. With whom have vou your residence in this 
city : | 

A. My mother. 

X-Q. 84. And how long has she been living at No. 14 
Walnut street / 

A. Ever since I can remember anvthing. | 

X-Q. 85. Were you not at home from time to time 
between the commencement of your travels in the West and 
August of last vear / 

A. Yes, sir: I was. 

X-Q. 86. During that time, were you most in the West, 
or in Harrisburg here ? 

A. I went West in May, 1882, and returned in Septem 
ber, 1882, and staid here till December—Christmas night 
—of 1882, and went back to Chicago and staid till the fol 
ing April; I then came home and staid till March, Lss4:; 
and then went back to Chicago and remained till August. 

X-Q. 87. If I understand your testimony then, you were 
at home here during the winters of 1880—1, 1SS1—2, and 
1883—-4; is that correct / 

A. That is correct. 

X-Q. SS. I understand from your testimony in chief 
that you had,a talk last evening with defendant’s counsel, 
Mr. Jacobs, in his office ; who else was present during that 
conference, if anyone / 

A. There was no one present ; I don’t know as we had 
any great talk about anything. 

X-Q. 89. I understand you now to say that upon your re- 
turn home from Chicago in the ‘spring of 157s, vou left 
Chicago on Tuesday night, and not on Sunday night as you 
at first stated; is that correct / 
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A. I left Chicago Tuesday night; I left Chicago on the 
7th of May, whatever day that was. 

X-Q. 90. I also understand you to say that you arrived 
at Harrisburg the next evening ; how soon after that, did 
you return to your work / | 

A. I went to work on the 12th—three days after I re- 
and went to work on the 


turned—TI returned on the 8th 
11th. 

X-Q. 91. Where were you and what doing, during the 
two days intervening between the evening of your return 
and the morning of your going to work 4 | 

A. I was down around the mill and around the town. 

X-Q. 92. Were you in the office most of the time during 
those two days ? 


A. I was in the office—in and out of the office three or 


four times in a day. 

X-Q. 98. On matters connected with business, or for 
your own entertainment / 

A. It was for my own pleasing; I wasn’t connected with 
business. 

X-Q. 94. How soon after your return to work did Mr. 
Johnson, who had been taking your place, quit ? 

A. He collected bills for my father, and done a little 
outside work for him, up to the first of June, when he 
went on the road. 

X-Q. 95. Was he under salary during that period; and 
if so, what salary was he getting ? 

A. He was working on commission. 

X-Q. 96. You say that he worked that way until he 
worked on the road—what road ? 

A. The Pennsylvania railroad. 

X-Q. 97. In what capacity, if you know ? 

A. Transfer agent. 

X-Q. 98. How long, or about how long, was it that the 
instrument which you think was exhibit “J” remained in 
your father’s office ? 

A. Three months. 
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X-Q. 99. Whereabouts in the office was it during that 
time 

A. That is more than I can tell you—whereabouts it was 
all the time. 

X-Q. 100. How soon after your return was it, according 
to your best recollection, that the instrument was brought 
to your place ¢ 

A. It was brought there in May, and put up and tested 
on the 12th day of May. 

X-Q. 101. I ask you again, how long a time, according to 
the best of your recollection, elapsed between the time of 
your coming back to work and the bringing of exhibit ‘J’ 
to your place / 

A. I am not able to say how long a time it was. 

Defendants’ counsel asks if the witness under- 
stands the question. 

Witness asks what the question is. 

(Juestion re-read to witness. 

A. I came back there on the 11th and the instrument was 
there when [I got there; it had been there two or three 
and Drawbaugh 


days before I got there—laying there 
came over and put it up on the 12th. 

X-Q. 102. By what particular features do you think you 
recognize exhibit “ N” ¢ 

A. I have examined it all over—took it apart and exam- 
ined it. 

X-Q. 103. When did you do that / 

A. When it was there at the office; | couldn't tell you 
just exactly what time I did it, but I did it. 

X-Q. 104. Please tell us just how you went to work to 
take it all apart and examine it / 

A. I unserewed the top off—took the top off (indicating 
the portion with the mouth-piece on). 

X-Q. 105. How soon was that after it came to the place ? 

A. That I couldn’t tell you, how soon it was; [ didn’t 
take account of that; it was while it was at the place, any 
way. 

X-Q. 106. Who was present at the time you did this? 
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A. No person; I was in the office alone; my father 
came in after | had it apart. 
X-Q. 107. When last had you the top of the mouth-piece 
unscrewed / 
A. That I don’t know—in 1878—the same year that other 
instrument was there. 
(The examiner certifies that the top and mouth- 


v 


piece of instrument *“*N” is now attached to the 
body of the instrument by two screws, and that it 
was in that condition when the witness picked it out.) 

X-Q. 108. Were you present when the instrument which 
you think was exhibit * N” was brought to the place / 

A. No, sir; I was not. 

X-Q. 109. Were you present when it was taken away 
from the place / 

A. I was; it was taken away by Drawbaugh himself. 

X-Q. 110. About what time was that, as you now recol- 
lect / 

A. I ean’t recollect what time it was; that instrument 
was there about a month and a half. 

X-Q. 111. Were you present when exlibit “J” was 
taken away from the place / 

A. I suppose I was. 

X-Q. 112. Do you know whether you were or not / 

A. I do; yes, I was there. 

X-Q. 118. Who was present when this instrument which 
you think was exhibit J” was tested, as you have stated ? 

A. Drawbaugh, my father, Johnson, and myself. 

X-Q. 114. And you are just as clear about that as you 
are about anything else / 

A. Lam; I am certain of it. 

X-Q. 115. What was going on in the office that day / 

A. There was nothing special going on that day ; nothing 
but what went on every day. 

X-Q. 116. How loug a time was there between the time 
the instrument was brought there and the time it was tested / 

A. I couldn’t tell you; but the instrument was tested on 
the L2th day of May. 
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X-Q. 117. And you are just as certain about that as you 
are about anything else you have said, are you ? 

A. I am certain it was the 12th day of May, and no other 
day. 

X-Q. 118. During the time “J ” was in the place, was it 
tested, to your knowledge, more than once 4 

A. No, sir; it was only tested once. 

X-Q. 119. You have stated in your direct examination 
that Mr. Drawbaugh brought the instrument which you say 
was exhibit “J” to the office; do you remember what time 
of day it was, and who was present at the time / 

A. It was near dinner time; my father and I were to- 


gether. 


Re-direct hy Mr. [ill : 

Q. 120. I understand you to think that you resumed 
work in your father’s office on the 11th day of May, 1878; 
am I correct / 

A. Yes, sir; I think that was the day ? 

Q. 121. And you think that the test was made on the 
12th / 

Objected to as leading. 

A. Yes, sir. 

(). 122. How do you get at the 12th as the day on which 
the test was made / 

A. I know it was the 12th, or about the 12th, because it 
was done the next day after I went to work, » 

(). 123. Was the test made on a week day or Sunday ¢ 

A. It was made on a week day. 

Q. 124. Do you think it was made on the second day 
after you resumed work / 

A. It was made the next day, or the day after; I'don’t 
know which. It was either made on the 12th or the 13th. 
The 11th was Saturday and the 12th would be Sunday ; we 
didn’t pay much attention to Sunday down there, because 
we were down there anyway on Sunday—when anything 


broke. 
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Sworn and subscribed to before me this 10th day 
of March, 1885. 
Frep M. Orr, 
Special Examiner. 
Recess until 9 P. M. 


March 11, 1885, 11 A. M. 
Examination resumed. 
Present: same counsel. 


Mrs. Elecinda Jane Drawbaugh being produced, 
affirmed and examined, saith: 


Examined by Mr. Hill: 

I am the wife of Daniel Drawbaugh, of Eberly’s Mills, 
Cumberland county, Pa. 

(. 1. When were you married to Mr. Drawbaugh ? 

A. It was thirty years on last New Year’s evening, 1885. 

Q. 2. Do you remember ever talking through your hus- 
band’s talking machine / 

A. Yes, sir. 

Q. 3. Will you tell me on what occasion you first talked 
through the talking machine, so far as you remember / 

A. I talked into the machine shortly after the birth of 
my son Charles, when he was about two weeks old in Septem- 
ber, 1872. 

Q. 4. Where was that ? 

A. It was in our own house, near the blacksmith shop. 

Q. 5. Were you on the lower floor of the house or on the 
upper floor ? 

A. On the second floor. 

(. 6. Will you describe the occurrence, briefly ? 

A. I was in bed at the time, and Mr. Drawbaugh brought 
the machine to me. He asked me to listen, and also to talk 
into the machine. He went down stairs. He had told me 
that if I would listen, I could hear what he would say. He 
had one part of the machine down stairs with him, and I had 
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the other in bed. He had wire extending from one to the 
other—down a stove pipe hole in the floor. 

(. 7. Did you listen at the machine / 

A. Yes, sir. 

(. 8. Did you hear what he said through the machine, or 
not ¢ 

A. Yes, sir. 

(. 9. Did you talk to him through the machine, or not / 

A. Yes, sir; I talked to him through the machine. 

(). 10. Do you remember anything that vou said to him 
through the machine / 

A. Yes, sir. 

(J. 11. State what it was, so far you remember it ? 

A. I told him I would like to havea piece of bread. 

Q. 12. What did he do then, if anything / 

A. He told me “ this is the talking machine ; what do you 
think of it?” That is what he said. 

(J. 138. Did you get the piece of bread ¢ 

Objected as leading. 

A. Yes, sir. 

@. 14. How did you get it / 

A. He fetched it up to me. 

(). 15. Where were you living when you first heard any- 
thing about your husband’s talking machine ? 

A. Living in Mr. Eberly’s house, right back of the grist- 
mill. 

(J. 16. You kept some boarders, I believe, while you 
lived in that house, did you not; or was it after you moved 
to the house near the blacksmith shop / 

A. After we moved to the house near the blacksmith 
shop. 

(). 17. Your boarders were some of the men who worked 
for the faucet company, were they not ¢ 

A. Yes, sir. | 

Q@. 18. When they were boarding with you, do you remem- 
ber whether the talking machine was, or was not, a subject 
of more or less conversation among the boarders in your 
family ? 
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Objected to as leading. 

A. Yes, sir; it was. 

Q@. 19. During the time that Mr. Drawbaugh was work- 
ing on talking machines, from the beginning of them down 
to the time of the suit with the Bell Telephone Company, 
did you favor or oppose Mr. Drawbaugh in such work / 

A. I opposed him. 

Q. 20. Did you ever try to get him to stop such work 
and go to work at other things; if so, what did you say to 
him / 

A. Yes, sir, | did; I told him it would be poorhouse 
with him. 

(. 21. How often did you try to persuade him to aban- 
don this talking machine work ? 

A. Every time I heard him speak of the talking machine. 

Q. 22. From the time when the old faucet company 
stopped work, about 1869 or 1870, down to the summer of 
1880, what was Mr. Drawbaugh’s financial condition / 

A. He was poor. 

Q. 23. During that period how were your family off for 
clothing and provisions and the necessaries of life 4 

A. We were poor. 

Q. 24. Will you state any facts that will give us an vlen 
of how poorly off the family were during that time / 

A. Well, for the eating line, sometimes I had nothing 
but coffee and potatoes for breakfast, and nothing during 
the day, unless I went out and got it. 

(). 25. How about the matter of clothing ? 

A. We were in poor circumstances. 

Q. 26. How poorly off at any time or times in respect to 
clothing / 

A. He was very poor; sometimes he had to come to 
Harrisburg after dark—in the evening. 

Q. 27. How did you manage to keep 3 yourself and chil- 
dren clothed ¢ 

A. The better part of my children’s good clothing was 


given to them—presents. 
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Q. 28. Do you recollect the constable’s coming to your 
house, at any time, to levy on your furniture there ? 

A. Yes, sir. 

Q. 29. Did you have any conversation with him at the 
time ? 

A. Yes, sir. 

(). 30. State what that conversation was ? 

Conversations between this witness and third par- 
ties objected to as immaterial and irrelevant, and not 
evidence for any purpose in this ease. 

A. I told him there was one room he should stay out: of, 
as my daughter had an organ in there, and that he should 
not lay hands on it; my daughter was dead at the time—it 
being a present. 

(). 31. What was that daughter’s name ? 

A. Emma C, Drawbaugh. 

(. 32. Why did you not want that organ touched 7 

A. It was the only piece of furniture in the house that | 
loved; I loved to hold it, and I was going to do so. 

(). 33. While your daughter Emma was living, do you 
remember whether or not Mr. Drawbaugh used to take her 
down to the shop with him ¢ 

A. Yes, sir. 

(). 34. How often and for what purpose did he take her 
down to the shop ¢ 

Objected to as incompetent. 

A. Took her frequently, to hold the lieht, and also to 
talk in the machine. 

Q. 35. How did you know that that was what he took 
her down to the shop for / 

A. She would tell me so. 

Answer objected to by Mr. Howson as not evi- 
dence. | 

Q. 36. How much was Mr. Drawbaugh in the habit of 
working at night in the shop ! 

A. Every night. 

Q. 37. How often were you in the habit of visiting the 


shop / 
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A. Not very often. 

(). 38. Give us a more definite idea, if you can, of how: 
often / 

A. Once in three or four years. 

Q. 39. Was your husband a good business manager, or a 
poor one / 

A. Very poor. 

Q. 40. What was his habit about collecting debts due 
him, was he prompt about it or negligent ? 

A. Very negligent. 

(J. 41. When he got any money, was he a man who would 
let it slip through his fingers, or hold on to it and use it 
earefully / 

Objected to as incompetent. 

A. He left it slip mostly. 

Q. 42. When he was very poor himself, how was it if 
any one came to him and wanted money from him for 
charity or other purposes ? 

Objection continued. 

A. He would give the last cent. 

Q. 48. Before he sold the house and property at the 
blacksmith shop in Milltown to Mr. Fettrow, had he ever 
said anything to you about wanting to sell that property / 

Objection continued, and also objected to as im- 
material. 

A. Yes, sir. 

(). 44. Onee, or more than onee ? 

A. Yes, sir; frequently. 

(). 45. Did he state why he wanted to sell it ; if so, what 
reason did he give ? 

Objections renewed. 

A. Yes, sir; he wanted to have the money, he said, to 
get his patent right and also to pay off his debts. 

Q. 46. To get the patent right on what ? 

Objections continued. 

A. On the talking machine, as he called it. 

Q. 47. What did you say to him when he told you he 
wanted to sell the property for that purpose ? 
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Objections continued. 

A. I told him, ‘ No, sir; unless you buy another one, 
you shall not sell this home”. 

Q. 45. Did you say anything to him about joining in the 
deed: if so, what ? 

Objections continued, and also objected to as 
leading. 

A. I told him I would never sign my name to the deed, 
unless he would give me two hundred dollars out of it. 

(. 49. What did you want the two hundred dollars for ? 

Objections continued. 

A. As we were moving into town, I wanted to clothe my 
ehildren better and live a little better. 

Q. 50. When he sold that property, he bought a home 
in Mechanicsburg out of the proceeds, did he not 4 

A. Yes, sir. 

(). 51. If he had not bought another home out of the 
proceeds of that property, would you have joined in the 
deed of the Milltown property, or not / 

Objected to as argumentative and leading. 

A. No. sir. 

(). 52. How much was your husband in debt, during the 
period from his working for the old faucet company to the 
summer of 1880 / 

Objected to as not seeking the best evidence 

A. I do not know. 

(). 53. Were you ever troubled or annoyed by creditors 
coming to the house to dun for payments, or not 4 

Objected to as leading. 

A. Yes, sir. 

(. 54. How frequently / 

A. Very often. 

(. 55. What did you used to say to Mr. Drawbaugh about 
it on such oceasions 7 

Objected to as incompetent and immaterial. 

A. Well, I would very often tell him that if he would 
lay that crazy machine away, and work at something else, 
he would avoid all the trouble. 
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(). 56. Did you ever hear any complaints about his not 
doing jobs of work promptly when they were brought to 
him ¢ 

_ ‘ted to as leading and ine ompetent. 

A. re es, sir; very often. 

(). 57. Did you know, at the time, what the reason was 
why “si didn’ t do his work more promptly / 

A. Yes, si 

(). 58. State what it was, so far as you know? 

A. He would always be inventing or working at some- 
thing of the kind, and would leave the work he. 

Recess until 2 P. M. 


Cross-examined by Mr. Howson: 

X-Q. 58. In your examination in chief you have referred 
to a certain organ, which you say was a present; to whom 
and by whom was that organ presented, and when 4 

A. I can’t exactly tell the year, but it was presented by 


me to my daughter—to my daughter Emma. 
X-Q. 59. Upon the occasion of the constable’s visit to 


which you have referred, or in consequence of it, were any 


goods ac tually removed reo the house 7 


A. No, sir; not any. 

X-Q. 60. [I wish you would exercise your memory a little 
and tell us the year, or about the year, in which you gave 
the organ to your daughter Emma / 

A. I received the money from my grandmother’s estate, 
and I furnished the money for the organ, and I do not re- 
member the date of the vear. 

X-Q. 61. You don’t remember even about the year that 


you received the money from your grandmother’s estate 7 


A. I couldn’t just now ; no, sir. 

X-Q. 62. What was the amount of the money which you 
received from your grandmother's estate / 

A. I can’t tell just exactly how much it was, but it was 
somewheres near two hundred and fifty dollars; there was 
four or tive children of us. 
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X-Q. 63. Please name the children referred to in the last 


answer, and tell me where they are now, if living / 


Re 


Objected to as immaterial. 

A. Two have since died; one is living in Oregon, named 
Theodore McHenry Thompson; one is living in the State 
of Ohio, named Annie KE. Heck; one is living out near 
Stroudsburg, Penna., named Mary Ellen Keene. 

X-Q. 64. How old, or about how old was your daughter 
Emma, when this organ was bought / 

A. I can’t exactly answer that. 

X-Q. 65. When did she die, and at what age / 

A. She was fifteen years old when she died; she died 
the year we lived in the Fettrow house ; she died of scarlet 
fever. 

X-(). 66. I tind that she died the 18th of November, 
1871; can you tell me how long, or about how long, the 
organ had been in the house at that time ? | 

A. Not exactly, | can’t—somewheres in the neighborhood 
of ten or eleven years, or may be more. 

X-Q. 67. According to your present recollection, then, 
this organ was presented to your daughter when she was 
about four or five years old; is that the case / 

A. Yes, sir; she was quite young. 

X-Q. 68. Can you tell me when and from whom it was 
bought ¢ 

A. I do not recollect the man’s name; it was bonght 
here in Harrisburg. 

X-Q. 69. Do you recollect whose make of organ it was ? 

A. Indeed. I do not: we traded that one off after she 
died ; I don’t remember the name of it. 

X-Q. 70. When was it that you traded that one off, and 
for what did you trade it off ¢ 

A. We traded it off some five years ago to Mr. Dink!e, 
of Carlisle, for another organ; I may not be positive on the 
date; I am poor on that. 

X-Q. 71. In your examination in chief, you were ques- 
tioned as to your husband’s tinancial condition from about 
1869 or 1870 down to the summer of 1880, and among 
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other statements you made on the subject, was that the bet- 
ter part of your children’s good clothing was given to them, 
presented ; do you intend to have that statement under- 
stood as applying to the whole time from 1869 or 1870 
down to 1880? ; 

A. From the time they had grown up to be twelve or 
thirteen years old, I do. 

(). 72. What part of the time from 1869 or 1870, down 
to 1880, would that cover / 

A. I don’t know as I could answer that exactly. 

X-Q. 73. How many of your children received the better 
part of their good clothing in that way ? 

A. Well, sometimes they all got a present of a new dress 
or a new pair of shoes, or underclothing, not necessary to 
mention. 

X-Q. 74. It was quite a common thing, was it, for them 
to receive presents of the kind ¢ 

A. Yes, sir. 

X-Q. 75. Who was the person, or who were the persons, 
in the habit of making these presents to your children ? 

A. Mrs. Oyster, a sister of Mr. Drawbaugh, who was 
living in Le Grange, in the West; and there was a gentle- 
man, who boarded with me, who bought my daughter 
Emma several dresses. 

X-Q. 76. Who was the gentleman, and how long did he 
board with vou 4 

A. I don’t know how long he boarded with me; but his 
name was Eggborn, a Swede. 

X-Q. 77. When was it that this Mr. Eggborn was board- 
ing with you? 3 

A. It was the time I was having the boarders, at the 
Fettrow house. 

X-Q. 78. [It was while he was boarding with vou, I sup- 
pose, that he made these presents to which you refer ? 

A. Yes, sir. | 

X-Q. 79. You can’t give me any idea how long he board- 


ed with you, can you? 
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A. No, sir; I cannot; he was of a drinking character, 
and I wouldn’t have him. 

X-Q. 80. I presume from your last answer then, that Mr. 
Egeborn was with you only a short time / 

A. Some few months. 

X-Q. 81. You have no recollection what year it was / 

A. It was in 1878 or 1879, I think—1868 or 1869 I 
mean; it was the year I boarded the men. 

X-Q. 82. You have referred to a house you call the Fet- 
trow house; how long were you living in that house / 

A. Perhaps six or seven years. 

A-Q). 85. You have now given me, have you, the names 
of all the persons whom you think of at present as having 
been accustomed to make presents of clothing to your 
children / 

A. There may be some that [ have not given. It is not 
necessary to give every point. [ don’t consicer a calico 
dress good clothing. What I mean was costly clothing—a 
dollar a yard, or fifty cents a vard; the other I don’t take 
account of. 7 

X-Q. 84. The presents of clothing from Mrs. Oyster 
were quite frequent, were they / 

A. Well, they wereat visits, she would pay me and would 
leave presents; and she frequently sent money to thie 
children, that they bought clothing with. 

X-@. 85. How frequently between 1869 or IS70 and 
S880 did Mrs. Oyster visit vou 4 

A. She paid me but one visit during this time. 

X-Q. 86. Will vou please tell me, as near as you can, 
when that one visit was / 

A. No, sir; I can’t tell exactly: she has been visiting us 
since that time. 

X-Q. 87. Referring now to the time when, as you have 
stated, your husband talked to you and you talked to him, 
through a talking machine; you were yet confined to your 
bed, as I understand you, at that time / 


A. Yes, sir. 
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X-Q. 88. Where was the machine that you used on that 
occasion / 

A. He fetched it up to the bed to me, 

X-Q. 89. How did you manage to use it / 

A. Well, he told me that I should hold it to my ear, and 
he would go down and talk to me. 

X-Q. 90. What was your position while you held it to 
your ear ‘ 

A. He helped me to sit up in the bed, and I was sitting 
up. 

X-Q. 91. And while sitting up you lifted the machine to 
your ear, and held it there; is that it. 

A. Yes, sir. 

X-Q. 92. What is the situation of the room in which that 
occurred ; what was immediately below the room at that 
time / 

A. We generally cooked and eat. below that room; the 
sleeping room that [ occupied was right above. 

X-Q. 93. The room you occupied, then, if I understand 
you, was the room directly above the kitchen ‘ 

A. Y es, sir. 

X-Q. 94. What time of year was it, that your son Charles 
was born ? 

A. He was born in 1872; it was in the month of Septem- 
[ get a little heart disease 


ber, or whatever I said before 
at times. 

X-Q. 95. Your last answer is a little indefinite; I wish 
you would nudge your memory a little, and tell me what 
month, or about what month, of 1572 it was, that your son 
Charles was born / 

A. He was born June the 5th, as near as I ean recollect 
now; I am of very poor memory, that I am; I remembered 
the year correctly, but had just forgotten the month. 

X-Q. 96. When last, before you came into the room this 
morning, to give your testimony, had you seen any of your 
husband’s talking machines, or what you understood to be 
such 4 

A. I haven't seen any for two years. 
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X-Q. 97. Have you been in attendance at the oftice of 
defendant's counsel, Mr. Jacobs, within the past month at 
any time before this morning 4 

A. No, sit. 

X-Q. 98. You mean to say, do you, that at no time within 
the past month, until this morning, were you in the oftice 
of Mr. Jacobs, or in this building / 


4 


A. No, sir; I was never in this building before this 
morning. | 

X-Q. 99. When last, before this morning, did you visit 
Harrisburg / 

A. It may have been a week, or a week and a half, or it 
might be two weeks. 

X-Q. 100, What was your business in Harrisburg on that 
occasion, and whom did you meet and talk with ? 

A. I came over on purpose to see Mr. Hill, and met him 
and spoke to him. 

X-Q. 101. Where was that / 

A. It was in the Franklin House, up stairs in the parlor. 

X-Q. 102. You say this may have been a week, or may 
have been two weeks ago; is that the best statement of time 
which your memory will allow you to give / 

A. It is the best I could give you just now, without 
making a mistake. 

Mr. Hill states for the information of Mr. Howson. 
that this interview with Mrs. Drawbaugl:. about 
which she has just been questioned, took place just 
before Mr. Howson was summoned away from Har- 
risburg on account of the sudden illness of his father 
February 11. 1885—and that, had it not been for the 
unavoidable suspension of proceedings at that time, 


this witness would have been examined within a day 
or two thereafter. 

X-Q. 103. In your answer to interrogatory 36, you say 
that Mr. Drawbaugh was in the habit of working. at night 
in his shop every night; you make that statement, do you, 
of the whole period from 1869 or 1870, down to 1880 ? 


os 
e 
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A. Yes, sir; and ever since I know him, including Sun- 
days even. 

X-Q. 104. That has been his constant habit then, ever 
since you and he were married / 

A. Yes, sir; and before. 

X-Q. 105. How far from the bed was the stove-pipe hole, 
which you have mentioned in your direct examination 4 

A. Very close. : 

X-Q. 106. Behind the bed or how ? | 

A. It was in the center of the room; I didn’t keep the 
bed always in one place ; I didn’t have any behind the bed 
in my room. 

X-Q. 107. What I wish to know is, where that stove- 
pipe hole was with reference to the bed, at the time you 
have been speaking of ? | 

A. It had always been in the floor, if I understand you 
right. 

X-Q. 108. Please hear the question again, and see if you 
can't give me a better answer / 

(Juestion re-read to witness. 

A. Well, we used the stove pipe coming up through the 
hole in winter time, and in summer time,.when the pipe 
wasn’t there, the hole was there. It was in the center of 
the room, I cannot give you a better answer than that. If 
you go over now you can see the hole for yourself ; it is 
there yet. I didn't always use that room for my sleeping 
room. I slept in the front part of the house in the summer, 
and used that as the children’s room, 

X-Q. 109. Was the stove pipe hole at the head, or the 
foot, or at one side of the bed, at the time; that is what I 
want to know / | 

A. It was very near the head of the bed. I shifted my 
bed around ; I didn’t have it there all the time. 

X-Q. 110. You say that it was very near the head of the 
bed ; was it also to one side of the bed ? 

A. Yes, sir; very near the head of the bed. 
X-Q. 111. You have referred to another room which you 


Se eet, vest» 
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occupied sometimes; what apartment of the house was 
below that room / 

A. It was a room that we didn’t just occupy all the time. 

X-Q. 112. Was it a sort of parlor or sitting-room; or 
what was it used for, when you did use it at all / 

A. We just had it for a room for him, when he would 
get company. | 

X-Q. 113. I suppose, by “ him”, you mean your husband ¢ 

A. Yes, sir. 

X-Q. 114. From what sort of a stove was it that the pipe 
run, Which came through the stove pipe hole you have men- 
tioued, when there was a stove pipe there / 

A. A self feeder, or * Morning Glory ” stove. 

A-Q. 115. Was there any other stove in the same room ? 

A. Sometimes I had a cooking stove in it. 

A-Q. 116. Where did the pipe from that run to, when 
you had it in there / 

A. Sometimes in the spring of the year I took the cook- 
ing stove to the wash house; then I didn’t have any pipe at 
all. I didn’t have the stoves in the room both at onee. I 
would run the pipe up above into the chimney, or down 
below into the chimney just as [ felt like. 

X-Q. 117. As I understand you, this kitchen and eating- 
room in which you had a * Morning Glory ” stove, and the 
sleeping room above it, were in the rear part of the house ? 

A. We generally called it the back part of the house. 

X-Q. 118. In what year was it that you left that house / 

A. I can’t give you the exact year. 

X-Q. 119. Where did you move to from there ¢ 

A. We moved to Mechanicsburg. 

X-Q. 120. In what year did you move back again from 
Mechanicsburg to Eberly’s Mills ¢ 

A. I cannot tell you the year; we lived but one year in 
Mechaniesburg. 

X-Q. 121. How many children have been born to you 
since the boy Charles / 


A. One. 
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Re-direct by Mr. Lill: 
Q. 122. What is the name of your youngest child, and 
how old is she ? 
A. Maud; she is going on nine years old. 
(. 123. Was she born in Milltown or at Mechanicsburg ? 
A. At Milltown. 
her 
EvcrinpA JANE X DRAWBAUGH. 
mark 


Affirmed and subscribed to before me this 11th 
day of March, 1885; the witness making her mark 
because her right hand was sore and bandaged up. 

Frep. M. Ort, 
Special Examiner. 


Mrs. Eleinda Jane Drawbaugh re-called. 


Examined by Mr. Hill: 

Q. 1. Was Maud born before you moved to Mechanies- 
burg, or after you moved back to Milltown ¢ 

A. Before we moved to Mechaniesburg. 

(. 2. How old was she when you moved to Mechanies- 


burg / 
A. She was in the neighborhood of four or five months 
old. 


Q. 3. Do you remember in what month her birthday 


comes / 
A. In October. 


her 
Evcrnpa JANE X DRAwrauGu. — 
mark 


Subscribed to before me this 11th day of March, 
1885, the witness having previously been affirmed. 
Frep. M. Ort, 
Special Examiner. 
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March 12, 1885. 
Examination resumed. 
Present: Same counsel. 


Wilson H. Strickler being produced, sworn and ex- 
amined, saith: : 


Examined by Mr. Hill: 

I formerly signed my name Wilson Strickler; that used 
to be my name; but on being baptised I took the name of 
Wilson H. Strickler; I reside in Ford county, Kansas; | 
am a stock raiser; [ am about forty-two years of age. 

(. 1. When did you arrive in Pennsylvania on this trip 
to Harrisburg / 

A. On this Thursday morning, the 12th day of March, 
1885. 

(. 2. When were you last in Pennsylvania before this 
trip ? 

A. About the latter part of February, 1878. 

Q. 3. Did you formerly live in Pennsylvania; if so, at 
what place / | 

A. I did, at Harrisburg, Penna.; I also lived at Leb- 
anon, Penna., and Lancaster City, Penna. 

Q. 4. Were you ever at Milltown, Cumberland county, 
Penna. ? 

A. I was there once. 

@. 5. Never there but once / 

A. Never there but once. 

Q. 6. Did you ever make the acquaintance of Daniel 
Drawbaugh, of Milltown ? 

A. I did. | 

(). 7. Where did you first make his acquaintance / 

A. At Milltown, Penna. 

(). 8. Where did you see him last, to know him ? 

A. At Milltown, Penna. 

(. 9. Have you never seen him since the day when you 
made his acquaintance there at Milltown ¢ 
A. I have not. 
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Q. 10. Have you seen him since you arrived here this 
morning ¢ 

A. I have not. 

Q. 11. In what year was it that you visited Milltown, on 
that one occasion. and made the acquaintance of Daniel 
Drawbaugh there ? 

A. In 1874. 

(). 12. In what season of the year was it ? 

A. In the summer. 

Q. 13. Will you state how you happened to go to Mill- 
town that day—what caused you to go there / 

A. I visited a friend living near Milltown, and told him 
of a process I was preparing to insulate telegraph wires 
with mica; and also, that I was desirous of ascertaining how 
insulated telegraph wire was ordinarily covered with web- 
bing, so as to know whether the ordinary process of cover- 
ing with webbing would be.a suitable means to enable me 
to insulate with mica; my friend told me, he would take 
me to see Mr. Drawbaugh, at Milltown, who was then cov- 
ering telegraph wire with webbing. 

Q. 14. And you went to see Mr. Drawbaugh, I suppose, 
did you, in consequence of what your friend told you 4 

A. We went to see Mr. Drawbaugh, accordingly. 

Q. 15. Do you remember what day of the week it was 
that you went to see Mr. Drawbaugh / 

A. It was on a Sunday morning. 

QQ. 16. Did you patent your process of insulating tele- 
raph wire / 

A. I did. 


Q. 17. Have you any paper here with you, showing the 


or 
— 


date and number of that patent of yours ¢ 

A. I have. 

(. 18. Will you please produce it, and show it to the ex- 
aminer, in order that he may take from it the date and 
number ef the patent 7 

A. I will. 

Witness produces a paper purporting to be an 
assignment of a one-sixth interest in said patent, 


OF 
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which patent is stated in the assignment to be dated 
April 20th, A. D. 1875, and numbered 162,204. The 
assignment bears on its back the stamp of the United 
States Patent Office in blue mk, dated July 20th, 
1875. The paper also has attached to it the official 
patent office certificate of record, in the following 
words and figures, to wit: ‘ Received for record 
July 20th, 1875, and recorded in liber K’ 1M, page 
y- . 175, of transfers of patents. 
j In testimony whereof, | have caused the seal of the 
patent othce to be hereunto attixed. 
KiLis SPEAR, 

Ex. c. M. Acting (‘Ommiissioner, 

Objected to as not evidence. 


Respondents’ counsel also produces a printed vol- 


ume, certified by J. M. Thatcher, commissioner, 
under the seal of the United States Patent Office. to 
be true copies of the specifications and drawings of 
letters patent issued by the United States Patent 
()ttce during the month of April, Isvo. and refer 
ring to pages 568 and 569 thereof, on which are 
printed the specifications of Wilson Striekler’s pat- 
ent, No. 162,204, asks the examiner to copy on to 


the record the printed heading of said) specification, 


The examiner copies said heading, as follo 

“| ’ 162.204, Insulated Telegraph Wires, Wilson 
= Strickler, Lebanon, Pa. (filed August 22, 1874)” 
es eg And respondents’ counsel further states that at the 


hearing he will, if necessary, and if required thereto 
by complainants’ counsel, on sufficient notice, pro- 
duce a certified copy of said patent and specifica- 
tions, 

(). 19. Is this the patent to which you refer as granted to 
you for your invention 4 

A. It is. 

Q. 20. Was your visit to Mr. Drawbaugh at Millt wn, 
before or after you filed your application in the pc ent 
office for your said patent ¢ 
D4] 
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A. It was before. ; 

(). 21. When you visited Mr. Drawbaugh at Milltown 
that day, where did you find him 4 

A. We found him at his workshop. 

(). 22. Who was the friend who recommended you to go 
to see Mr. Drawbaugh on that occasion / 

A. Mr. George Free. 

Q). 23. When you went to Milltown to see Mr. Draw- 
baugh, did anybody go with you; if so, who / 

A. Mr. (reorge I'ree., 

(). 24. Did you get any information that day from Mr. 
Drawbaugh in regard to the mode practised by him of in- 
sulating wire by wrapping it with insulating material 

A. I did: [saw him insulate his wire with webbing. 

(J. 25. Did he have a machine for that purpose, or do it 
by hand ¢ 

A. He had several machines there for covering the wire. 

(). 26. What else did you see there that day besides the 
insulating machine, if anything / 

A. Mr. Drawbaugh called my attention to an arrange- 
ment which he called a talking machine. 

(J. 27. Did he do anything besides calling your attention 
to this machine ; if so, what 4 

A. Ile showed me how it operated, or endeavored to do so. 

(). 25. State anything else that was done 4 

A. Ile requested Ine to vo to one end of a wire, whieh 
he had in his building; and he went to the other end, and 
articulated to me through a mouth-piece or something of 
that kind. similar toa ean. TLeasked me if I heard him, 
and whether [ understood him; I answered that I did. 
Some other conversation followed in reference to this adppa- 
ratus, but which | do not remember. 

(). 28. You have stated that he endeavored to explain the 
apparatus to von; did) he, in that explanation, inform ven 
how the machine ompergtod ) amd ri so, will vou state the 
conversation on that point so far as vou remember it / 

A. Tle gave me an idea. [To asked hin what agent he 


‘ 


emploved ger «ransmitting the sound. He answered me, 
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electricity. I asked him how he generated it. He answered, 
that in this instance he was using magnetism, and showed 
me a large horse shoe magnet, which he was then using. 

(J. 30. Was the magnet om the machine, or off the ma- 
chine ? 

Objected to as as a leading and improper form of 
mquiry. 

A. It was attached to the apparatus. 

(). 351. You have stated that Mr. Drawbaugh articulated 
through the apparatus, and asked you if you heard him, and 
whether you understood him; to which you replied that 
you did. [low was this conversation carried on between you 
and Mr. Drawbaugh. 

A. Apparently through the wire, he standing at one end 
and I at the other end. 

(). 32. Then, if | understand you, you not only heard him 
through the wire, but you answered back through the wire ; 
ain I correct in that / 

Objected to as leading. 

A. You are correct. 

(). 33. While this conversation was going on through the 
wire, was Drawbaugh in your presence, or out of sight / 

Objected to as a leading and improper form of 
Inquiry. 

A. He was in another room, with a doorway intervening. 

(). 34. Referring to the instrument which he showed to 
you, having the large magnet to whieh he ealled vour atten- 
tion when explaining the operation of the machine, Was 
that instrument at your end of the wire, or at lis / 

A. At lis end. 

(). 35. Did vou have an instrument at vour end of the 
wire / 

A. There was an apparatus of some kind, but its partic 
eriet pert i crept i reerrpectrn ier’. 

Q. 36. Referrirg again to the instrument whieh Mr. 


Drawhanch had at his end of the wire, Goiitatiing tue 


large magnet, can you mention anything else that you remem- 


ber being on the instrument, besides the large magnet ‘ 


re 
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A. Yes; there were two spools which were eoiled with 


fine Insulated wire. | 

Q. 37. Do you remember how the large magnet and the | 
two spools were arranged with reference to each other 4 y 

A. They were at the two ends of the magnet. | \ 

(). 38. What was the form of the large magnet ? 

A. It was similar in shape to a horse shoe. 

(). 89. Did Mr. Drawbaugh take you to the other end of 
the wire to show you this instrument with the large magnet “} ) 
upon it, or did he bring the instrument to you 4 v’ 

A. He brought the instrument to me. . 

(). 40. Will you please go with the examiner to his room, 
and look at the exhibits there in his charge, and see if you 
tind any instrument among them which looks like the in- 
strument that Mr. Drawbaugh showed you there that day, | 
having the large horse shoe magnet and the two spools upon 
it; and if you find such instrument, bring it up here to 
this room with you / 

(Witness goes with the examiner and is shown the 
trunk of exhibits used in case of American Bell 
Telephone Company vs. People’s Telephone Com- 
pany in U.S. Cireuit Court for the Southern District 
of New York, and selects instrument known = as 
“C reproduced,” and returns with: it). 

(J. 41. How closely does this instrument * C reproduced ” 
resemble the instrument which Mr. Drawbaugh showed — 
you at his shop, so far as you remember / | DS 

A. I should say, very closely. ; | 

(. 42. Do you see any difference between the two in- 
struments, so far as you can remember / 


A. Not particularly. 


Cross-examined hy Mr. Towson: 


Witness desires to make a correction and says: If 
I may be allowed to make a correction, [ would say 
mule-shoe instead of horse-shoe; the mule-shoe is 
longer in the bar. 


‘ad 
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X-Q. 48. When was it that vou were living in Laneaster, 
Penna. 

A. I lived there on several different oecasions. 

X-Q. 44. When last. 

A. After the close of the war of the rebellion. 

X-Q. 45. Whereabouts in Pennsylvania were you in the 
latter part of February, 1878 4 

A. At Lebanon, Penna. and Harrisburg, Penna. 

X-Q. 46. With whom, if any one, did you travel from y our 
home in the West to Harrisburg, to testify in this case / 

A. With Mr. George Free, of Pennsylvania. 

X-Q. 47. Ile came out to Kansas to bring you here, did 
le ¢ 

A. He did. 

X-Q. 48. I suppose he is the same Mr. George Free to 
whom you have referred in your direct examination 4 — ~ 

A. He ts. 

X-Q. 49. You mention lim as a friend of yours; is there 
any relationship or family connection between you 4 

Objected to as immaterial. 

A. Iam married to his wife’s first cousin. 

X-Q. 50. Is there any relationship or family connection 
between you and Mr. George Drawbaugh. 

Same objection. 

A. None whatever. 

X-Q. 51. In the recent suit of the American Bell Tele- 
phone Company vs. the People’s Telephone Company, a Mr. 
George Free testified on behalf of the defendants, and 
described himself as forty-one years of age; residing at 
White Hill, Cumberland county, and a dealer in eattle, 
&e.; is that the Mr. George Free you have reference to? 
(See page 505, defendant’s proofs). 

A. I presume it is the same person, as the one I have re- 
ference to resided at White Hill, Cumberland county, 
Penna. 

X-Q. 52. What business was this Mr. Free engaged in at 
the time you paid him the visit in 1874, as you have stated ? 
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A. I have not sufficient information to answer that ques- 
tion. 
Reeess until 2 P. M. 
X-Q. 58. When was it that you left the East to take up 
your residence in the West 

A. On or about the last day of February, [S7S. 

X-Q. 54. Where were you living immediately before you 
went West / 

A. Alternately in) Lebanon, Penna., and Harrisburg, 


Penna., but principally in Lebanon, Penna. 


o 


X-Q..55. Tlow long had vou thus been alternating be- 
tween the two places / 

A. For several years. 

X-Q. 56. Your business during that time was what / 

A. Agent for the Society for the Prevention of Cruelty 
to Animals, located at Harrisburg Stock Yards; also, Yard 
Master at the Harrisburg Stock Yards for a certain period. 

X-Q. 57. During what period were you acting as Yard 
Master at the Harrisburg Stock Yards ? 

A. I cannot answer that. 

X-Q. 58. Can you tell me how long it was, then / 

A. For a period of several months, in each separate ea- 
pacity ; I was also superintendent of the Harrisburg Fertil- 
izer Company forseveral years previous—located at Perdix, 
Perry county, Penna. 

X-(). 59. You have referred to seeing at Mr. Drawbaugh’s 
shop, several machines for wrapping wire; how many such 
machines did you see there at the time of your visit 4 

A. [only paid one visit, and then I saw several—two, 
or perhaps three. 

X-(). 60, Of the same, or different kinds and sizes ? 

A. To the best of my recollection, they braided different 
sizes of wire, and were braiding at that time. 

X-Q. 61. Who, if any one, appeared to be superintending 
their running at the time / 

A. Daniel Drawbaugh. 
X-Q. 62. How long were you at Mr. Free’s house on the 


DEPOSITION OF WILSON H. STRICKLER. 


visit when, as you say, you went with him to Mr. Draw- 
baugh’s shop ¢ 

A. The latter half of Saturday afternoon and all day 
Sunday. 

X-(). 63. I notice in the assignment, which you produced 
this morning, and whieh is referred to in connection with 
your answer to interrogatory 18, that there is reference toa 
company styled “ The World Underground Mica Telegraph 
Wire and Ocean Cable Manufacturing Company”; was 
there an actual corporation of that style; and if yes, who 
were the persons Interested in it 

A. Yes, sir, there was; the persons interested in it were: 
Robert Brown, telegraph contractor, of New York city, 
secretary and treasurer; [lon. Jack G. Heilman, of Leba- 
non county, Penna., president; myself and other stock- 
holders; it was organized under the laws of the State of 
New York, with office on Broadway. 

X-Q. 64. Organized to work this patent of yours / 

A. Yes, sir; for that express purpose, and no other. 

X-Q. 65. Was any manufacturing done by the company 
under your patent ¢ 

A. Some to my knowledge; but [ was kept in ignorance 
as to the full workings of the company, by the officers 
thereof; the manufacture, to my knowledge, was used by 
several New York companies. 

X-Q. 66. The company to work your patent was organ- 
ized before the patent had been obtained ; was it / 

A. Not to my knowledge; [do not think it was. 

X-Q. 67. ILow long after, then, according to your reeol- 
lection / | 

A. The applieation for the charter was executed and 
signed by the incorporators, and forwarded to the proper 
office, immediately upon the receipt of the patent, at the 
earnest solicitation of Mr. Brown. 

X-Q. 68. Were there other Pennsylvania stockholders in 
the concern, besides those you have named ; and if yes, will 
you be kind enough to name them / 

This line of cross-examination objected to as 
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entirely immaterial, the paper having been used in 
the examination in chief merely to show the num- 
-ber and date of the patent. 

A. There were; I will name as many of them as I can ; 
Mrs. A. R. Strickler, of Lebanon, Penna. ; larry Borgner, 
of Lebanon, Penna.; Dr. Elias Zerbey, of Lebanon, Penna. 
That is about all that [ remember. 

X-Q. 69. Down to what time did you continue to take 
an active interest in the concerns of that company. 

A. To immediately prior to my departure for the West, 
which was in 1878. 

X-Q. 70. Down to that time, what steps did you take, or 
what did you do, to further the interests of the company 4 

Same objection as to question 68. | 

A. Mr. Robert Brown, of New York, entered the com- 
pany with the especial proviso that he would personally at- 
tend to that matter: and the same with relation to Jaek C. 
Heilman. At the same time I done all in my power to 
further its interests. 

X-Q. 71. Such as doing what, for example ¢ 

Same objection. 

A. Soliciting patronage, and referring the same to IR. 
Brown. 

X-Q. 72. Have you taken out any other patents than the 
one referred to In your examination in chief 4 

A. [ was about to enter an application for one, but did 
not do so. 

X-Q. 73. About when was that ? 

A. Immediately prior to ny going West. 

X-Q. 74. For what elass of invention / 

A. For lessening retardation of transmission of the elec- 
tric current in conductors and other purposes. 

X-Q. 75. In conductors, such as telegraph wires, for ex- 
ample ¢ | 

This line of cross-examination objected to as im- 
material and as irrelevant, both to the examination in 
chief and the subject matter of the suit. 
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A. Yes, sir; ocean cables more particularly—conductors 
in general. | 

X-Q. 76. How long were you in Mr. Drawbaugh’s shop 
on the occasion you have testified to / 

A. Probably one hour, more or less. 

X-Q. 77. What other things do you remember noticing in 
the place, beside the wire-wrapping machines and what has 
been called the talking machine ¢ 

A. Nothing in particular that [ can remember. 

X-Q. 78. I understand from your testimony that you had 
not seen the apparatus which you think was like exhibit 
“C reproduced ”, until Mr. Drawbaugh brought it out. of 
the room in whieh it had been, into the room in which you 
were, and showed it to you; is that correct / 

A. Yes, sir. 

X-Q. 79. During the time this was going on, was any- 
body else in the place, that you remember, besides yourself 
and Messrs. Drawbaugh and Free / 

A. No one else. 

X-Q. 80. IT understand that it was after the communica- 
tions which passed through the wires, as you supposed, that 
Mr. Drawbaugh showed you the instrument which you 
think to have been like instrument “© reproduced ~ ; is 
that correct. 


A. Yes, sir. 


Re-direct hy Mr. [fill : 

(). Sl. Was Mr. Drawbaugh wrapping wire when you 
went there that day, or did he merely operate the machine 
to show you what the process was ‘ 

Objected to as leading. 

A. He was wrapping the wire when I first arrived at his 
place. 

Q. 82. Mrs. George W. Drawbaugh and Mrs. George 
Free were examined as witnesses in the case of the American 
Bell Telephone Company vs. The People’s Telephone Com- 
pany, in November, 1881, and testified that they were 
sisters to each other; I understood you to testify this 
D43 
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morning that Mrs. Free is a cousin to your wife, but that 
Mrs. Drawbaugh is not related or connected to you; how is 
that / 

A. That is an error, so far as the understanding is con- 
cerned; if Mrs. George Drawbaugh and Mars. Free are 
sisters, and one is a cousin to my wife, the other must be 
also; to the best of my knowledge they are full sisters. 

(). 83. Then when you answered cross-question 50, which 
the examiner will now read to you, do you remember what 
your understanding of the question was, or why you an- 
swered it as vou did ¢ 

A. Ido; I answered it in that way, because I do not 
consider Mr. George Drawbaugh any more related to me 
than I consider Mr. George Free, whom I consider no rela- 
tion to me, as I do not consider the faet that the wife of 
either of those two gentlemen being first cousins to my wife 
could make each of the aforesaid gentlemen any relation to 
me; this is my construction of it. 

(). 84. How well are you acquainted with Mr. George W. 
Drawbaugh or his wife / 

A. | Inet both of them but onee. 

(J. 85. Ilow lone have you been married ¢ 

A. Seventeen years, or since April, 186s. 

W. HL. Srrickier. 


Sworn and subseribed to before me this 12th day 


of Mareh, L885. 
rep. M. Orr, 


Special Examiner. 
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Mr. Hill offers in evidence as * Exhibit Blake Prelim- 
inary Statement ”, a copy, certified by the acting comiis- 
sioner of patents from the files of the patent office, of the 
sworn preliminary statement filed by Francis Blake, Jr., 
September 29, 1879, in the matter of the interference 
Blake vs. Edison, vs. Chinnock, vs. Phelps, for improvement 
in telephone ; the same being the preliminary statement of 
Francis Blake in the interference to determine priority of 
invention between said parties as to the so-called Blake 
transmitter. 

Objected to as inmaterial and incompetent. 

Mr. Hull also offers in evidence a similarly certified copy 
from the records of the patent office, of the letters patent 
granted to Francis Blake, November 29, 18581, No. 250,126, 
for improvement in speaking telephones, to be marked 
“Exhibit Blake Transmitter Patent”; the same being a 
copy of Mr. Blake’s patent on the so-called Blake trans- 
mitter. 

Same objection. 

Alsoa copy certified by the commissioner of patents 
from the records of the patent office of the letters patent 
granted to Elisha Gray, July 27, 1875, No. 166,095 for im- 
provement in electric telegraphs for transmitting musical 
tones; the same to be marked * Exhibit Elisha Gray 
Patent.” 

Same objection. 

Also, from the same records and similarly certified, a copy 
of the letters patent granted to Edison and Tlarrington, 
August 12, 1875, No. 141,777, for improvement in relay 
magnets; the same to be marked * Exhibit Edison and Har- 
ington Patent.” 

Same objection. 

Also, from the same records and similarly certified, copies 
of letters patent granted to Daniel Drawbaugh or his 
assignee, as follows, to wit: f 

October 31, 1882, No. 266,615, for improvement in tele- 


phone transnuitters. 
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February 27, 1883, No. 272,365, for improvement in tele- 
yhone transmitters. 
hone transmitte! 

February 27, 1883, No. 272,866, for improvement in speak- 


ing trumpets for receiving telephones. 


O 
= 
April 17, 1883, No. 276,186, for improvement in electric 


signalling apparatus for telephone lines. 
April 17, 1883, No. 276,157, for improvement in tele- 
phone transmitters. 
October 23, 1883, No. 287,111, for improvement in tele- 
phone repeaters. 
December 25, 1883, No. 290,978, for improvement in 
telephones. 
December 25, 1883, No. 290,979, for improvement in 
telephones. 
December 25, 1883, No. 290,980, for improvement in 
telephone transmitters. 
January 1, 1884, No. 291,311, for improvement in tele- 
phone transmitters. 
January 1, 1884, No. 291,512, for improvement in tele- 
phone transmitters. 
January 1, 1884, No. 291,472, for improvement in tele- 
phone transinitters. 
February 5, 1884, No. 293,154, for improvement in tele- 
phones. 
March 25, 1884, No. 294,741, for improvement in tele- 
phone transmitters. 
March 25, 1884, No. 295,742, for improvement in tele- 
phone transmitters. 
April 29, 1884, No. 297,578, for improvement in tele- 
phone transmitters. 
April 29, 1884, No. 297,579, for improvement in tele- 
phone transmitters. 
May 13, 1884, No. 298,676, for improvement in _tele- 
phone transmitters. 
August 19, 1884, No. 303,627, for improvement in tele- 
phone transmitters. 
August 19, 1884, No. 305,628, for improvement in tele- 
phone transmitters. 
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August 19, 1884, No. 308,629, for improvement in tele- 
phones. 

October 21, 1884, No. 307,026, for improvement in tele- 
phone transmitters. 

The same to be marked, “* Exhibit Drawbaugh Patents”, 
No. 1 to No. 22, respectively. 

Same objection to each of said patents. 

Also, a copy of the original opinion filed by Judge Wal- 
lace in the case of the American bell Telephone Company 
and others, against The People’s Tolephone Company and 
athers, in the United States Circuit Court for the Southern 
District of New York, certified by Timothy Griffith, clerk 
of said court; the same to be marked, “Exhibit Judge 
Wallace, original opinion”. As said opinion is not dated, 
Mr. Hill states that it was filled in the office of the clerk of 
the court, on December Ist, 1884, and that this copy was 
made on December Ist and 2nd, and certified to on Decem- 
ber 3rd, 1884. 

Same objection. 


March 14, 1885. 
Mr. Hill now states that the taking of testimony 
in these eases, so far as he himself is concerned, is 


closed. 


Philadelphia, March 14, 1885. 

I hereby certify, that the foregoing depositions of 
witnesses, on behalf of respondents, were taken 
before me at the times and places set forth in the 
foregoing record, and that the witnesses severally 
were sworn or affirmed by me and signed their de- 
positions in my presence; also, that the various 
exhibits and papers put in evidence were left in my 
custody at the times set forth in said record. 

Frep. M. Orr, 
Special Examiner. 
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IN THE CIRCUIT COURT OF THE UNITED STATES. 


FOR THE SOUTHERN DISTRICT OF NEW YORK. 


AMERICAN Bett TELEPHONE COMPANY, 
ET AL. 


vs. » In Equity. 


! 


Tur OvertAnp TELEPHONE ComMPANY, 


ET AL. 


IN THE CIRCUIT COURT OF THE UNITED STATES, 


FOR THE DISTRICT OF NEW JERSEY. 
— ; ai 


AMERICAN Dei_t TreELEPHONE CoMPANY 
9 


ET AL. 
VS. 
Tue OvertAND TELEPHONE CoMmPANy, 


Tue OverLAND TELEPHONE COMPANY 


» In Equity. 


oF NEw JERSEY, ET AL. 


IN THE CIRCUIT COURT OF THE UNITED STATES, 


FOR THE EASTERN DISTRICT OF PENNSYLVANIA. 


American Brett TELEPHONE CoMPANyY, 
ET AL. 
VS. 
Tue OverntaAnp TELEPHONE Company, >) In Equity. 
Tue OverRLAND TELEPHONE CoMPANY 
oF New JersEy, THE PENN OveEr- 
LAND COMPANY, ET AL. 


; Philadelphia, February 6th, 1885. 
Report of a meeting held at the Washington Hotel, on 


Chestnut Street above Seventh, in the city of Philadelphia, 
El 


* 
“i 
he 
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this afternoon, February 6th, 1885, at 2:45 o’clock, for the 
purpose of testing certain instruments on the part of the 


respondents. 


Present :—Mr. Srorrow, 
Mr. Dickerson, 
Counsel for Complainants. 
JupGE Hit, 
Mr. Jacons, 


Counsel for Respondents. 7 
Mr. Orr, ot lay 
Examiner. 
Proressor BARKER, 
Proressor Cross, 
Prorressor Wricurt, 
Mr. DrawpBaucu, 
Mr. Popr, 
Mr. Hetcrs, 
Mr. Marks, 
Mr. Ernest Marks, and others. 
Report of J. L. Kendelhart, stenographer for the defend- 
ants, stationed in Room No. 29. 
Mr. Srorrow: Complainants’ counsel requests defendants’ 
counsel to open the instruments of the F form, which he says é 
he expects to try here, and also the instrument of the C form, ep 
which he says he expects to try here. ‘ 
Jupee Hinn: Respondents’ counsel replies that he shall 
not allow any of the Instruments to be taken apart, nor tam- 
pered with in any way until after the tests have been made 
with them, after which all the instruments tested will be 
placed in the hands of the examiner, and may be inspected and 
examined by complainants’ counsel at their own will in | 
the presence of the examiner. | 
Mr. Srorrow: Complainants’ counsel says that he has not + 


asked that he be allowed to take them apart, nor has not sue- 
gested that they be tampered with. Iis request is that the 
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denfendants’ counsel or his expert take them apart in the 
presence of complainants’ counsel, that they may see their 
construction. 

Jupee Hitt: Respondents’ counsel says that it is now 
almost three o’clock, a delay having occurred from half-past 
twelve until the present time by reason of the accidental 
detention of Prof. Barker at the University of Pennsylvania, 
and respondents’ counsel has been informed by complainants’ 


counsel that complainants’ experts are obliged to leave by the 


half-past six train; there is therefore no time to unnecessarily 
spend at this stage, and respondents are ready now to proceed 
with the tests. After the tests have been made the instru- 
ments will be taken charge of here by the examiner, and if 
the purpose of complainants’ counsel is merely to know all 
about the construction of the instruments, that purpose can 
be served just as well by an examination after the tests as 
before ; and it is not reasonable to ask us to delay the tests 
any further. We are now ready to proceed, and we ask the 
complainants’ experts and counsel to take their stations in the 
transmitting and receiving rooms, as they may think best, and 
to proceed immediately with the tests. 

Mr. Dickerson: Complainants’ counsel repeat the request 
that they have made, with thanks for the eare that defendants’ 
counsel seem to take of the defendants’ witnesses. 

Jupe@e Hiri: Respondents’ counsel do not propose to waste 
any more time in this matter, and are now ready to go on with 
the tests. I ask complainants’ counsel whether they propose 
to go on or not. 

Mr. Dickerson: Complainants’ counsel are here under 
notice and are ready to witness anything that takes place. 

Jupge Hiri: Very well; we are ready to proceed with the 
tests. 

Mr. Jacobs, will you step over to Prof. Barker’s room and 
tell lim / 

Mr. Drawbaugh, will you adjust and attach those instru- 
ments / 


¥ 
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Mr. Hitt: The first test will be made with an instrument of 
the F form, having the carbon box supported by the single stem 
or rod as the transmitter on the test line, which instrument is 
marked F 2; the lineisa metallic circuit extending from room 
29 to room 28,in the Washington Hotel, Philadelphia, the 
arrangement of the lines being the same as described by Prof. 
Barker in his deposition. There is a battery in the line con- 
sisting of two Leclance cells. The receiving instrument in 
room 28 is of the form known as Bb. Besides this test line 
there is a metallic cireuit, which will be used as a tell-tale line, 
it being equipped with two Tisdel magneto instruments, one 
at each end of the line. 

Mr. Dickerson: Counsel for complainants objects to the 
use of a tell-tale line in aid of the instrument, it not being 
probable that Drawbaugh had a Tisdel telephone line when he 
performed the experiments he testifies to, unless it is proved 
that he had. 

Jcupert Hitt: Respondents’ counsel replies that the tell-tale 
line is used for convenience and to save time, and is the same 
as was used in New York, about the 1st of April, 1882. 

Mr. Dickerson: Complainants’ counsel observes that the 
arrangement of the situation of the room is, as testified to by 
Prof. Barker, such that the operator at the transmitter and the 
operator at the receiver are in sight of each other. He there- 
fore requests that the window shades of one or both windows 
be drawn down. 

JupGe Hitt: Respondents’ counsel_replies that if the win- 
dow shades can have the slightest effect upon the tests in any 
conceivable way they shall be drawn down as requested, and he 
directs Mr. Heiges to shut the window and draw down the 
shades. 

(Mr. Heiges sits down by the side of Mr. Hill.) 

(Mr. Drawbaugh takes a seat at the transmitter.) 

Mr. Heicres: Are you ready ? 

Mr. Drawravceu: I will have to adjust it first. 

Mr. Herers: All right. 
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Mr. Drawsaven: (Speaking through the instrument.) Now 
Professor, I am speaking in the tumbler instrument. I wish to 
adjust it. 

Mr. Herrars: (At the tell-tale.) All right. 

Mr. Drawpaven: I am now speaking in the single-stem 
tumbler instrument F; is the adjustment right 4 

Mr. Hercrs: (At the tell-tale.) Do you hear anything / 

Dr. Dickerson: Counsel for complainants now objects after 
it appears that nothing can he heard through the F 2, to have 
the tell-tale line used as the means for setting up an adjust- 
ment that could not otherwise be gotten ; it not being prob- 
able that at the trials at Eberly’s Mills there was a talking 
telephone alongside the figure IF, by means of which an 
adjustment that could talk could be procured. 

Jupce Hine: Respondents’ counsel objects to the inter- 
ruptions and delays interposed by complainants’ counsel. 

Mr. Heters: (At the tell-tale.) Ready now. Are you 
ready ¢ Mr. Marks, are you ready to listen ¢ Listen now, there 
will be some talking done. 

Mr. [erces: (At the tell-tale.) Adjust and go ahead. 

Mr. Drawnarven: Well, how is it now? Do you hear me 
now’ One, two, three, four. (To the counsel.) I can’t see 
where it is. [can’t see where the adjustment is. (To the 
instrument.) One, two, three, four. Do you hear me now / 
Professor, do you hear me now?’ Can you hear anything 
now 4 Do you hear me now 4 

Mr. Heiers: (At the tell-tale.) Is Professor Barker at the 


instrument now’ Ready? Are you ready now 4 


(Mr. Drawbaugh speaking through ‘Mr. Heiges, repeating from the tell- 
the instrument. ) tale. ) 

Professor, do you hear me now? Is Professor, do you hear me now. Is 
the adjustment right ? the adjustment right ? 


Now ready. 


Now I will count for you. (Speaking into the tell-tale.) Do 
you want it changed? Isn’t it loud 
and distinct? How do you want it? 

It isn’t loud. 
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Well, now, how is it now ? 


Well, now I will speak again. Is 


the instrument right ? 
Now I will change it a little. How 
is it now? 


Now I will count for you. 


One, two, three, four, five, six. 


We are in room 29, Washington 
Hotel. 


I have changed the adjustment. 
How is it now Professor ? 
Now I have still changed again. 


How is it now? 


Now I have changed it again. Is it 


J 


better now 2 


We are now in room 29, Washington 
Hotel. 


[think now [ will let Judge Hill 
take the instrument. 


Well, I hardly know what to say. 

Shall [ count again ? 

There are a number of insulated 
wires hanging against the wall. 

There are three beds in this room. 


There is also two short-hand writers 
in the room. 


There are also two short-hand writers 
in this room. 


Mr. Dickerson has just sat down. 
Mr. Jacobs is walking the floor of 
this room. 


Mr. Ernest Marks is standing near 
the door. 


Mr. Pope is sitting on the lounge. - 
Mr. Pope is sitting on the lounge. 


There is a table before me which I 
am resting upon. 


(Speaking into the tell-tale.) Can 
you tell any change? Do you hear 
anything ? 


It is not as good as before. 
A little better. 


He says it is a little better. You 
shall talk now. 


One, two, three, four, five, six. 


He says it is too loose. 
It is better. 


Becoming better all the time. 


Now I have changed it again. Is it 
better now? It is very good now. 


We are now in room 2¥, Washington 


Hotel. 


Please repeat. 


Well, I hardly know what to say. 


Are you ready? They are ready. 


There are a number of insulated 


Wires against the wall. 
There are three beds in this room. 


Repeat. 


There are two short-band writers in 
this room. 


Mr. Dickerson has just sat down. 
Mr. Jacobs is walking on the floor of 
this room. 


Mr. Ernest Marks is standing. near 
the door. 


Repeat that. 
Mr. Pope is sitting on the lovnge. 


Repeat, vot quite so loud. 


oo <<. Ve! 


There is a table before me which I 
am resting upen. 


There is a telephone cord laying on 
this table. 


Telephone cord. 
It is a very pleasant day. 


Washington is 140 miles from Phila- 
delphia. 


The Atlantic Ocean is 3000 miles 
wide. 

Boston is the capital of Massachu- 
setts. 

Now I think I will allow Mr. Hill to 
take the transmitter. 


(Mr. Hill speaking through the in- 
strument. ) 


Professor Barker, do you hear me 
now ? 

Do you distinguish the difference 
between my voice and that of Mr. 
Drawbaugh ? 


(The trouble was on the tell-tale 
line. ) 


How is the articulation of this in- 
strument now ? 

How plainly can you hear what I 
say ? 

When did you leave the University 
to-day? 

Did you deliver a lecture before you 
left ? . 


How many students had vou present 
at your lecture ? 


What was the subject of the lecutre ? 
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There is a table before me which I 
am resting upon. 


There is a telephone coach— 


Telephone cord. 
It is a very pleasant day. 


Washington is 140 miles from Phila- 


delphia. 


The Atlantic Ocean is 3000 miles 
wide. 


Boston is the capital of Massachu- 
setts. 


Now I think I will s!!ow Mr. Hill to 
take the transmitter. 


(Mr. Heiges repeating from the tell- 
tale. ) 


Are you ready ?” 


Professor Barker, do you hear me 
now ? 


Do you distinguish—(I cannot re- 
peat that; please give me that again, 
Mr. Marks.) Do you distinguish the 
difference between my voice and that 
otf Mr. Drawbaugh’s? Yes, sir. 


How is the articulation of this in- 
strument now? Very good. 


How plainly can you hear what I 
say? Perfectly. 


When did you leave the University 


to-day ? Quarter to two. 


Did you deliver a lecture before you 


left. ‘Yes. 


How many students had you pres- 
ent at your Jecture’? Between eighty 
and ninety. 

What was the subject of the lecture ? 

(Reneat the subject. Repeat what 
the subject was. I missed it. I do 


not get you yet. 


ae _—_+-—+-3 
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I have not got it yet. You geta little 
too close when you talk. Please re- 
peat again. I get all except what the 
lecture was on; that I do not get. I 
do not get what the lecture was on- 
You speak too quick. Give me time 
to get the receiver to my ear, will you 
please. Now give me what the lecture 
was on. Yes, sir. Hello.) 


(Tut Reporter: Mr. Marks enters the room at this point 
and says that Professor Barker says the subject of his lecture 


was Polarization.) (This trouble was on the tell-tale.) 


Now, Professor, do you hear me? 

Your lecture was on Polarization, 
was it? 

I should like to have been present 
and heard it. 

Was it on the polarization of light ? 

Will you tell me who aiscovered the 
polarization of light and its cause ? 

This case will be tried before Judge 
McKennan and Judge Butler. 

Mr. Dggwbaugh is now sitting near 
the bed in this room. 

Did you illustrate your lecture by 
any experiments on the polarization of 
light ? 

Chestnut street is one of the finest 
streets in Philadelphia. 

Does this instrument still hold its 
adjustment well ? 

Mr. Storrow is in your room, is he 
not ? 

Profossor Cross is with him, is he 


not ? 


And there is a stenographer in the 
room on the part of the Bell Company, 
is there not? 


(Are you ready. Wait a moment. 
All ready ; go ahead.) 


Now, Professor, do you hear me ? 


Your lecture was on Polarization, 
was it ? 
I should like to have been present 


and heard it. 
Was it on the polarization of light? 


Will you tell me who discovered 


polarization of light, and its cause ? 

This suit will be tried before Judge 
Kennan and Butler. 

Mr. Drawbaugh is now sitting near 
the bed in this room. 

Did you illustrate your lecture and 
experiment on the polarization of light? 


Chestnut street is one of the finest 
streets in Philadelphia. 


Does this instrument still hold its 
adjustment well ? 


Mr. Storrow is in your room, is he 


not ? 


Professor Cross is with him, is he 
not ? 

There is a stenographer in the room, 
is there not, on the part of the Bell 
Company ?” 
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It is said that General Gordon has 
either been captured or killed. 


And that the position of the British 
army in Egypt is very precarious. 


Professor Barker, suppose I read 
you something from a newspaper. 


*> 


DEFENDANTS. 


It is said that General Gordon has 
either been captured or killed. 


And that the position of the British 
army in Egypt is very precarious. 

Professor Barker, suppose ['read you 
something from a newspaper. (Please 
give your answer to that question to 
me. Give me the answer to that ques 
tion. ) 


(Mr Orr: I suggest you mention the paper in each case.) 


Are you ready now ? 

I read an article from the Philadel- 
phia Press of this morning, February 
6th. 

Atlanta, Georgia, February 5. 

Hon. Thomas A. Hendricks and 
party. 

Reached Atlanta this morning ° at 
four o’clock. 

In a special car. 

At half-past eight. 

They were escorted to the Kimball 
House. 

Where breakfast was served. 

Where breakfast was served. 

Where breakfast was served. 

The company they met at breakfast. 


The company they met at breakfast. 
¥ 


The company they met at breakfast. 


Consisted of about thirty prominent 
citizens. 

A large crowd was congregated about 
the hotel. 

The Mayor introduced Mr. Hen- 
dricks. 

Who addressed the people from the 
balcony. 

After the speaking. 
E3 


Are you ready now ? 


I read an article from the Press of 
this morning, February 6th. 


Atlanta, Georgia, February 5. 

Hon. Thomas A. Hendricks and 
party. 

Reached Atlanta this morning at 
four o’clock. 

In a special car. 

At half-past eight. 

They were escorted to the Kimball 
House. 

Repeat. 

Again. 

Where breakfast was served. 

The company assembled at breakfast. 

Repest. 

The company they met at break- 
fast. 

Consisted of about thirty prominent 
citizens. 

A large crowd was congregated 
about the hotel. 

The Mayor introduced Mr. Hen- 
dricks. 

Who addressed the people from the 
baleony. 


After the speaking. 


EVIDENCE 


The ladies were driven around the 
city. 


And the gentlemen proceeded to the 
Hall of the House of Representatives, 


Where « reception was held. 
And several hundred persons. 


Where presented to the Vice-Presi- 
dent elect. 


The party left for Birmingham. 
At ten o’clock. 

And will proceed from there. 
To the New Orleans Exposition. 


Much enthusiasm. 


Was manifested over Mr. Hendricks. 


That is the end of the article. 


What receiver have you now on the 


line at your end ? 


You say you have receiver B2. Is 
that correct ? 
All right, I will now remove this in- 


strument F 2, 


No, I have changed my mind ; I will 
not remove it. 


But I will ask you to remove your 
rece} ver. 

And to substitute one of the receivers 
of the form known as I. 


When you have done it I will re- 


sume. 


When you have done that I will re- 


Sume. 


Now, Professor Barker, do you hear 


me? 


FOR 


me ? 


DEFENDANTS. 


The ladies were driven around the 
city. 


And the gentlemen proceeded to the 
Hall of the Representatives. 


Where a reception was held. 
And several hundred persons. 


Were presented to the Vice-Presi- 


dent elect. 
The party left for Birmingham. 

At ten o'clock. 

And will proceed from there. 

To the New Orleans Exposition. 
Much enthusiasm. 

Was manifested over Mr. Hendricks. 
That is the end of the article. 


What receiver have you now on the 
line at your end ? 

(What? Did vou say E2? I can't 
get you right. You get tov close when 
you speak. Thave it now, B 2. Well, 
the second letter of the alphabet and 
the second letter of the numeral.) 


You say you have receiver B 2. Is 
that correct ? 

All right, 1 will now remove this in- 
strument F 2. 


No, I have changed my mind; I will 
not remove it. 


But I will ask you to remove your 


recelver., ® 


And substitute one of the receivers 


of the form known as I. 


I was not listening. Please repeat. 


If you have done that I will resume. 


* 
= 


Are you making the change? All 


right. Hello. Yes, we are ready. Are 
you! 


Now, Professo: Barker, do you bear 


ee «mete 
- 


EVIDENCE 


4 Do you hear me any more plainly 
than you did with the receiver B 2? 


Please answer back whether you do 
f or not. 


Suppose now I read you an article 
from the newspaper. 

Are 
back. 


I will read another article from this 


you ready? Please answer 


morning’s Philadelphia Press. 
: I will read another article from this 
morning’s Philadelphia Press. 


It is entitled *‘ Hearty endorsement 
of General Logan.” 


And is copied from the New York 
Independent. 


It is es follows: 

We sincerely desire the re-election. 

To the United States Senate. 

Of General John A. Logan, of illin- 
ois. 

He has been a very useful and true 


man, 


Has done good service to his country. 
As a soldier. 

And is greatly respected in Congress. 
He has the entire confidence. 

Of the Republican Party. 

And of the people generally. 


Both in and out of the state. 


He now so ably represents, 
He now so ably represents. 


No, not who, he. He now so ably 


represents. 


i And he doubtless will have as he de- 


serves to have. 


The solid vote. 


Of all the Republicans. 


FOR DEFENDANTS. 


Do you hear me any more plainly 
than with the receiver B 2? 


Please answer back whether you do 
or do not. Yes, sir; I hear you just as 
distinctly and a little louder. 


Suppose now I read you an article 
from the newspaper. 

Are 
back. 


you ready? Please answer 


Yes. 


(The Professor was not listening. 
Please repeat.) 


I will read another article from this 
morning’s Philadelphia Pres-. 


It is entitled ‘* Hearty endorsement 
of General Logan.” 


And is copied from the New York 


Independent. 
It is as follows: 
We sincerely desire the re-election. 
To the United States Senate. 


Of General John A. Logan, of Illin- 
ois. 
He has been a very useful and true 


man. 
Has done good service to his country. 
As a soldier. 
And is greatly respected in Congress, 
He has the entire confidence. 
Of the Republican Party. 
And of the people generally. 
Both in and out of the state. 
Who now so ably represents. 
Who now so ably represents. 


No, not who, he. He now so ably 


represents. 


Aud he doubtless will have. as he 


deserves to have. 


The solid voie. 


Of all the Republicans. 


EVIDENCE 


Of the Legislature of Dlinois. 
To secure his return to the Senate. 
Tha is the end of the article. 


And I cordially endorse what it 
says. 


Although Mr. Drawbaugh would 
probably take the opposite side. 


Now, [I will remove instrument F 2. 


And substitute another form of F in- 
strument. 


Which has the carbon box supported 
by two rods or wires. 


The one I have been using. 


Had the carbon box supported by a 
single rod. 
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Of the Legislature of Illinois. 
To secure his return to the Senate. 
This is the end of the article. 


And I certainly endorse what is 
says. 

My friend Mr. Drawbaugh, would 
probably take the opposite side. 

Now I will remove the instrument F 
2. 

And substitute another form of F in- 


strument. 


Which has the carbon box suppurted 
by two rods or wires. 


The one I have been using. 


Had the carbon box supported by a 
single rod. 


Mr. Dickerson asks to look at the instrument. 
Judge Hill removes the tumbler instrument marked F 2, 
and substitutes tumbler instrument marked F 1. 


Hello, Hello. 


Hello. Prof. Barker, do you hear 
me ? 


How is the adjustment ? 


Please answer back how it is. 


I asked how isthe adjustment ? 


Is it too loud or too weak ? 


I commenced to use it without ad- 
justing it. 

I took it out of the box. 

And attixed it to the line. 


Just as it was 


But I will now adjust it a little. 


Are you ready? Are you ready? 
Hello. Yes, sir; we are ready if you 
are. Are youready? Yes, ready. 


Professor, do you hear me? 


How is the adjustment ? 


(Did not understand you.) The 
question was, how is that ? The answer 
is, better. 


I asked how is the adjustment. 
Answer. Not good. 

Is it too loud or too weak ? Answer. 
Loud. 

I commenced to use4t without ad- 
justing it. 

I took it out of the box. 

And I fixed it to the line. 

Just as it was. 


But I will now adjust it a little. 


av? 


—_ 


etn all 


aT 


If you think it will work better. 
What do you think about it ? 


Well, how is it now ? 


I have changed it a little. How is 
it now ? 


Perhaps I speak a little too loud 
into it. How isit now? 


I spoke too loud, I suppose. 


Do you think you could hear a news- 


paper article now ? 


I will read you something again 


from this morning's Press. 
Washington, February 5. 


There were quite a number of ab- 


sentees, 
On the Democratic side. 
On the Democratic side. 


Of both the House and Senate 
Chambers. 


This morning. 
And the invariable answer was. 


When a Senator or Representative 
could not be found. 


Gone to see Cleveland. 
Gone to see Cleveland. 
Gone to see Cleveland. 
Several of the gentlemen. 


Who have been contemplating visits 
to the President elect. 


Who have been contemplating visits 
to the President elect. 


Who have been contemplating visits 
to the President elect. 


Well, let us adjust it then a moment. 


How is it now? 


E4 


EVIDENCE FOR 


DEFENDANTS. 


If you think it will work better. 


What do you think about it? An- 
swer. I think the articulation might be 
improved, 

Well, hew is it now? Answer. 
Very weak. 


I have changed it a little; how is it 
now’? Answer. Good as to loudness, 
but the articulation not so good. 


Perhaps I speak a little teo loud. 
How is it now’ Answer. Better. 


I spoke too loud, [ suppose. 
Do you think you could hear a news- 
paper article now? Answer. Yes. 


I will read you something again 


from this morning’s Press. 
Washington, February 5, 
There were quite a number of ab 
sentees. 
Repeat. 
On the Democratic side 


Of both the House and Senate 


Chambers. 


— 


This morning. 
And the invariable answer was. 


When a Senator or Representative 


could not be found. 
Repeat. 
What do you say? Repeat again. 
Gone to see Cleveland. 
Several of the gentlemen. 


Repeat. 

Repeat a little louder. 

No on, the adjustment is bad. 
Very weak. 


How is it now? Better, if you will 
talk lower. 


Now, how is it ? 


Very well; I will resume the news- 
paper article where [ left off. Do you 
get that ?” 


Are you ready ? 


Well, how is it now? Do you get it 
any plainer ? 


Well, how is it now ? 


Shall I resume the newspaper article 
now ? 


Several of the gentlemen. 


Who have been contemplating visits 
to the President elect. 


Upon the published notices that he 
would be home. 


To all persons desiring to talk with 
bim. 


Regarding Governmental] business. 
Were surprised to learn. 

That special invitations. 

Had been extended. 

To a majority of the Senators. 


And quite a number of the more 
prominent Represeutatives. 


This fact, however. 
Is intended in no way. 


To preclude others from calling upon 
Cleveland. 


Those who have had invitations. 
Understood that their visit. 


Is primarily to make the acquaint- 
ance of the President elect. 


And discuss with him. 


Discuss with him matters of legisla- 
tive and executive policy. 


EVIDENCE FOR 


DEFENDANTS. 


Now, how is it? Answer. Good but 
speak a little lower. 


Now I will resume the newspaper 
article where I left off. 


(Hold on; he said something to me 
and I did not get it. What did you 
say? Answer. No; adjust a little 
closer. ) 


How is it now? Do you get it any 
plainer? No; very weak. 


How is itnow? Very good. 


Shall I resume the newspaper article 
now? Answer. Yes, but talk a little 
lower. 


Several of the gentlemen. 


Who have been contemplating visits 
to the President elect. 


On the published notices that he 
would be home. 


To all persons desiring to talk with 
bim. 


Regarding Governmental business. 
Were surprised to learn. 

That special invitations. 

Had been extended. 

To a majority of the Senators. 


And quite a number of the more 
prominent Representatives. 


This fact, however. 
Is intended in no way. 


To preclude others from calling upon 


Cleveland. 
Those who have had invitations. 
Understood that their visit. 
Was primarily to make the acquaint- 
ance of the President elect. 
And to talk with him. 


And discuss with him matters of 
executive and legislative policy. 


i eisae 5, 
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Rather than to give advice. 
As to the selection of a cabinet. 


The more prominent visitors how- 
ever. 


Will not hesitate to give Mr. Cleve- 
land. 


Their views regarding cabinet ap- 
pointhhents. 


Their views regarding cabinet ap- 
pointments. 


And the friend of Mr. McDonald. 
And the triends of Mr. MeDonald. 
Mr. Barbour. 

Mr. Money. 

Mr. Money. 

Money. M-o-n-e-y. 

M-o-n-e-y. 

Mr. Money. 

Mr. Stockton. 

Stockton. 

Stockton. 

Stockton, S-t-o-c-k-t-o-n. 
S-t-o-c-k-t-o-n. 

Q, not a. 

Stuckton, Mr. Stockton and others. 
Will tell Mr. Cleveland. 

Will tell Mr. Cleveland. 

Why they think. 

He should choose those gentlemen. 


For posts at the executive board. 


That is the end of the article. 


How is the adjustment now ? 


I have not adjusted it since | com- 
menced to read the article. 


The second time. 


And have held it in my band all the 
time. 


DEFENDANTS. 


Rather thar to give advice. 
As to the selection of a cabinet. 


The more prominent visitors how- 
ever. 


Will not hesitate to give Mr. Cleve- 
land. 


Reviews regarding cabinet appoint- 
ments. 


Their views regarding cabinet ap- 
ments. 


Repeat. 

And the friends of Mr. McDonald. 
Mr. Barbour. 

Repeat. 

Mr. Many. 

M-a-n-e-y. » 
M-o-n-e-y. 

Mr. Money. 

Mr. Hopkins. 

Repeat. 

What do you say ? Repeat again. 
S t-a-c-k-t-o-n. 

S-t-a- 

O, not a. 

Mr. Stockton and others. 

Repeat. 

Will tell Mr. Cleveland. 

Why they think. 

He should choose those gentlemen. 
For posts at the executive board. 
That is the end of the article. 


How is the adjustment? Answer. 
Very good. | 

I have not adjusted since I com- 
menced to read the article. 


The second time. 


I have held it in my hand all] the 


time. 


What receiver have you now on your 
end of the line? 


Now, will you please remove I I and 
substitute an instrument of the B form? 


Answer back please. 


What receiver have you now on? 


How is the articulation with these 
two instruments ? 


With these two instruments? 
I will adjust it a little different. 
How is it now? 


Is it well enongh adjusted now ? 


Please answer back. 


What time do you get your dinner 
generally ? 


W hurt time do you generally get your 


dinner ? 
It is now twenty-five minutes to five. 


I will talk to you a little to try the 
B receiver. 


In order to test that instrument. 


How do you get the sound now ? 


This is a very pleasant day. 


Washington is 120 miles from Harris- 
burg. 


I will count a few irregular num- 
bers. 


1, 5, 10, 24. 
29, 32, 37, 40. 
45, 54, 68. 


EVIDENCE FOR DEFENDANTS. 


What receiver have you now on your 
end of the line. Answer. IL. 


(I can’t get you right. Come more 
plainly. ) 

Now, will you remove I and substi- 
tute one of the B form. 

What do you say? Ready? 


What receiver have you now on? B 


2. 


How is the articulation with this in- 
strument ? 


The articulation is good, but it is 
weak. 


We will have it adjusted a little dif- 
ferent. 


Ifow is it now’ Answer. Much 


better. 


Is it well enough adjusted now ? 

Please answer back. (What do you 
say ? Please repeat that to me Mr. 
Marks, will you?) Answer. I* is in 
fair adjustment now. 


Repeat. 


What time do you generally get to 
dinner ? 


It is now twenty-five minutes of five. 


I will talk to you a little upon the B 
receiver, 


In order to test that instrument. 
How do you get the tones now? 

Answer. Pretty well. : 
This is a very pleasant day. 


Washington is 120 miles from Harris- 
burg. 


I will count a few irregular num- 
bers. 


1, 5, 10, 24. 
29, 33, 37, 40. 
45, 57, 68. 


TRS 


EVIDENCE 


74, 81, 93. 
114, 135, 160. 
113, 135, 160. 
135. 

160. 

60. 


901. 
901. 
1876. 
1885. 


How does the adjustment of this in- 
strument hold out? 


I have not changed it since I began 
to read the newspaper article the second 
time, if I remember right. 

I will now resume this instrument 
and substitute an instrument of the C 


form. 


Are you ready? 


Hello. Do you hear me now? 


Well, how plainly do you hear me? 


Are you getting tired of listening, 
Professor. 


Now, are you al] ready again ? 


Mr. Drawbaugh and Mr. Jacobs are 
both standing up. 

Mr. Dickerson is examining the in- 
strument F which we just used. 
E5 
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a 


74, 81, 93. 

113, 125, 150. 

113, 125, 150 

135. 

150. 

60. 

210. 

330. 

20. 

Repeat, will you please. 401. 

901. 

1876. 

1x85. 

How does the adjustment of this in- 
strument hold out. Answer. Very 
good. 

I have not change since I began to 
read the newpaper article the second 
time. 

I will now remove this instrument 
and put on an instrument of the C 
form. 

(Just wait a little and they will be 
ready soon. Hello. Put on instru- 
ment [ at your end, What’s that? 
Says it is hard work. The Professor 
is getting tired.) Ready now 

Hello. Do you hear me now? Yes. 

Well, how plainly do you hear me ? 
Distinctly, but not very loud. 

Are vou getting tired of li tening, 
Professor Barke: 
—(the last word of that answer I jost. 
What? I don’t get you. All right. 
go ahead.), (Trouble on the tell-tale 


Yes, I am getting 


line.) 

Now, are you all ready again? An- 
swer. Yes. 

Mr. Drawbaugh and Mr. Jacobs are 
both standing up. 

Mr. Dickerson is examining the in- 
strument F. 


EVIDENCE FOR DEFENDANTS. 


And has already taken it apart 


Mr. Pope and another gentleman are 
examining it with him. 


It is now ten minutes of five. 


But T will put these tests through as 
rapidly as possible. 


General Grant is said to be quite ill. 


He is affected with a trouble of the 
throat. 


Caused by an excessive use of to 
bacco. 


And Mr. Drawbaugh. 

As soon as he just heard me say this. 
When he just heard me say this. 
Threw his tobacco away. 


Mr. Ott, the examiner, is lovking 
quite impatient. 


Is looking quite impatient. 


And he says that the reason of it is. 


And Mr. Ott says that the reason of 
it is. 
That he has the toothache. 


I do not wonder at his impatience if 
such is the case. 


I have been talking through the C 
instrument. 


With a battery line. 


I will now have Mr. Heiges remove 
the battery. 


(Mr. Heiges then removes the 


Hello, Professor. 
Do you hear me now? 


Can you hear as plainly as you did 
with the battery on ? 


I have had Mr. Heiges remove the 
battery. 


And has already taken it apart. 


Mr. Pope and snother gentleman are 
examining it with him. 


It is now ten minutes of five. 


And I will put these tests through as 
rapidly as possible. 


General Grant is said to be quite ill. 


He is afficted with atrouble of the 
throat. 


Caused by an excessive use of to- 
bacco. 


And Mr. Drawbaugh. 

And Mr. Drawbaugh. 

When he just heard me say this. 
Threw his tobacco away. 


Mr. Ott, the examiner, is looking— 


Quite impatient. 


(What do you say? Did not get 
you Mr. Marks.) Professor says you 
shall repeat. 


And says that the reason of it is. 


That he has the toothache. 


I do not wonder at his impatience if 
such is the case. 


I have been talking with the C 
instrument. 


With a battery on the line. 


I will now have Mr. Heiges remove 
the battery. 


battery as Judge Hill directs. ) 


Helle, Professor. 
Do you hear me now? 


Can vou hear as plainly as you did 
with the battery on’? Answer. Yes. 


I have had Mr. Heiges remove the 
battery. 


; vd 
——@-— 


I have got tired of talking and will 
let Mr. Drawbaugh take my place 
awhile. 


EVIDENCE FOR DEFENDANTS. 


I have got tired of talking and will 
let Mr. Drawbaugh take my place 
awhile. 


(Mr. Drawbaugh then takes his place at the table and speaks 


into the instrument. ) 


Professor Barker, how are you now? 
Ready. 


Judge Hillis now walking the floor. 
I suppose he is tired. 
I suppose he is tired. 
I suppose he is tired. 


I will now give you a little of the 
old talk that we had at the shop. 


I will now give you a little of the 
tulk we had at my shop. 


I will now give you a little of the 
old talk that we had at my shop. 


Professor, I have now adjusted a 
little different from what it was. 


I have changed the adjustment a 
little. Does it seem any better now ? 


Well, Harrisburg is situated on the 
banks of the Susquehanna River in the 
State of Pennsylvania. 


Harrisburg is situated on the banks 
of the Susquehanna River. 


Harrisburg is situated on the barks 
of the Susquehanna River. 


I said that Harrisburg is situated on 
the east bank of the Susquehanna 
River. 

Professor, how do you hear now. 
Do you get my words plainly or not ? 


What instrument do you have at 
your end of the line? 


Professor Barker, are you all ready ? 
(What do vou say? I did not get 
that quite right.) Professor says the 
question was asked in Mr. Draw- 
baugh’s voice. 


Repeat. 
Judge Hill isnow walking the floor. 
Repeat. 
Again. 


I suppose he is tired. 


Repeat. 
Repeat again. 
(Just wait a moment. ) 


(Are you ready? Are you ready ”) 
Ready now. 


I have changed the adjustment. a 
little. Does it seem any better’ Yes, 
a trifle better. 


(I can’t repeat such a long sentence 
as that. ) 
Again. 


I did not understand that. 


I can’t get it. 


Hold on a minute. Are you ready 


now ? 


Professor, what receiver do you have 
at your end of the line? (Can you tell 


EVIDENCE 


Are you ready now? If you are 
Protessor, I wi!l count you some num- 
bers. 1, 2, 3, 4. 


3, 7,9, 12. 
17, 14, 21. 
11, 16, 15. 


11, 15, 21. 

42, 73, 40. 

I am now getting tired. 

I will leave someone else speak. 


Professor, you please ask Judge 
Hill whether we have not enough of 
this kind of talk. 


Enough of this kind of talk. 
Enough of this kind of talk. 


You did not answer the full question. 


I said you did not answer the ques- 
tion in*full—the last question. 


The last question, 
| 


Are you ready now? You please 


ask Judge Hill if we have not enough 
of this kind of talk. 


Enough—enough of this kind. 


Enough of this kind of talk. 


FOR DEFENDANTS. 


me what receiver you have there at 
that end? Can you tell me what re- 
ceiver you have on your end? Well. 
Hello. Yes, sir; we are all ready. 
We did not get the answer to what in- 
strument ison your end.) Instrument 
I as a receiver, 


Professor, I will 
numbers,—l, 2, 4. 


count you some 


8, 11, 9, 12. 
17, 14, 21. 


(Now he just missed that one be- 
cause you put it too far apart.) 


11, 15, 31. 

17, 23, 40. 

I am now getting tired. 

I will leave someone else to speak. 


Professor, please ask Judge Hill if 
he has not a—please repeat the rest. 


Don’t get it; speak louder. 


Hello. 
Yes. 


Go ahead. 


Iam waiting for an answer. 
He say are you ready to go on. 


Please repeat. 


Can’t get it. Repeat. 

I think there must be a misunder- 
standing between us about the question. 
Part was not answered and part was 
answered. I said there must be a mis- 


understanding between us pow. 


The question that Drawbaugh asked 


was not all answered. Part was an- 


swered and part was not. 


Please ask Judge Hill if he has not 
got a new kind of talk. 


(Professor Barker says he does not 
get the last words.) 


If he has not had enough of this kind 
of talk. 


EVIDENCE FOR 


Is Emest Marks over in that room ? 


I am feeling pretty warm. I am 


close to a hot stove. 
I said I am near a hot stove. 
I said I am near a hot stove. 
I am near a hot stove. 


I am near a hot stove. 


DEFENDANTS. 

(I am to ask you how you are feel- 
ing. ) 

(Whatis that?) I am feeling pretty 
warm. I think ' will bave to go. 

I have a cold. 

Repeat. 

Repeat again. 


Don't get it. What do you say? 
What do you say? I did not get what 


you said to me. 


(Judge Hill enters the room and directs Mr. Drawhbaueh to 


put on another instrument C.) 


Professor Barker, dv you hear me 


now ? 


We have changed the instrument. 
Put on another C instrument. 


Judge Hill is now walking the floor 
of this room. 


Judge Hill is now walking the floor 
of this room. 


M. W. Jacobs is sitting on a bed in 


this room. 
Harrisburg is the capital of Pennsy|- 
vania. 


It is situated on the east bank of the 
Susquehanna River. 


I see a number of overcoats lying on 
one of these beds. 


Also a number of hats. 


Now I think I will allow Judge Hill 
to take the instrument again. 


(Judge Hill then takes his 
into the instrument.) 


Hello. Professor Barker. 
E6 


Are you ready ? Are you ready 


Are you ready? Hello. Hello. We 
are ready any time you are. Very 


well; ready. 


Professor Barker, do you hear me 


now ? 


We have changed the instrument. 
Put on another C instrument. 


Repeat. 


Judge Hill is now walking the floor 
of this room. 


And Mr. Jacobs is sitting on a bed 
of this room. 


Harrisburg is the capital of Pennsy!- 


vania. 


Situated on the east bank of the Sus- 


quehanna River. 


I see a number of overcoats lying on 


these beds. 
' Also a number of hats. 


Now I will give this to Judge Hill 
and let him speak in it. 


place at the table and speaks 


Hello. Professor Barker. 
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How plainly do you hear me ? 


Are you getting tired and ready to 
quit soon ? 


Are you getting tired and ready to 
quit svon ? 


How is that lamp over there? Has 
there been any more explosions ? 


How is that lamp over in your room? 
Has there been another explosion. 


That lamp is worse than dynamite. 
I said it was worse than dynamite. 


The British lion would turn his tail 
and run away from it. 


I said the British lion would turn 
tail and run away from it. 


The British lion would turn tail and 
run away from that lamp. 


Do you know where Governor 
Cleveland is to-day ? 
I want to ask him to appoint me to 


an office. 


I want to ask bim to appoint me to 
an office. 


I said I want to ask him to appoint 
me to an office. 


But I do not believe he would do it. 
Have you any idea who his cabinet 
will be ? 


I do nut expect a cabinet appoint- 
ment myself. 


But I hope he will make a good one 
when he makes one. 


The Atlantic Ocean is 3000 miles 
wide. 
The sun is about 95,000,000 of miles 


from the earth. 


The moon is about 240,000 miles 
from the earth. 


How plainly do you hearme? An- 


swer. Very well. 


Repeat. 


Are you getting tired and ready to 


quit soon ? 


Repeat. I was not listening. 


How is that lamp in your room? 
Has there been anotber explosion. 
(What do you say’) We are expect- 
ing another explosion. 


That lamp is made of dynamite. 
I said it was worse than dynamiie. 


Repeat. 
The British lion is all we couid hear. 


Would turn tail and run away before 
that lamp. 


Do you know where Governor 
Cleveland is to-day. 


Repeat. 
Again. 


I said I would like to ask him to 
appoint me to an office. 


But I do not believe he would do it. 
Have you any idea who his cabinet 
will be ? 


I do nov expect a cabinet office my- 
self. 


But I hope he will make some good 
ones when he makes them. 

The Atlantic Ocean is 3000 miles 
wide. 

The aun is about 94,000,000 of miles 
from the earth. 


The moon is about 240,000 miles 
from the earth. 


——— 


URE: MEN REE 


— 


Te 


How many students in the law class 
were examined in the University the 
other day ? 

Now Professor Barker, will you re- 
move the instrument I. 

Professor Barker, will you remove 
the instrument I. 

Professor Barker, will you remove 
the instrument I. 

Well, you needn’t remove it just yet. 

I said you need not remove it just 
yet. 

I said you need not remove it just 


yet. 
I want to talk a little more before 
you remove it. 


I think I was talking too loud in 
this instrument. 


You seem to hear me more plainly 
now, do you not? 


It has been a very pleasant day and 
is a very pleasant evening. 


The sky seems to be entirely clear of 


clouds. 
The air is crisp and cool. 
The air is crisp and cool. 


And a great many pretty girls were 
on the street this afternoon. 


But 1 had no time to stop and admire 
them. 


Perhaps that fact had something to 
do with your being so late. 


I ds not blame anybody for stopping 
and looking along the street on such a 


day. 


On such a day. 
On such-a day. 


On such a day. 


Now I will speak considerably lower 
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How many students were examin:d 


in the law class the other day ? 


Repeat. 
Repeat again. 


Professor Barker, will remove the 
instrument LI. 

Again. 

Again. 


I ssid you need not remove it just 
yet. 

I want to talk a little more before 
you remove it. 

I think I was talking too loud in 


this instrument. 


You seem to hear me more plainly 
now, do you not? I hear you very 


well. 


It has been a very pleasant day and 
is a very pleasant evening. 

The sky seems to be entirely clear of 
clouds. 

Repeat. 

The air is crisp and cold. 

And a great many pretty girls were 
on the street this afternoon. 

But I had no time to stop and admire 
them. 

Perhaps that might have had suome- 


thing to do with your being so late. 


(Mr. Marks, just give me that answer 
again. Idid not get it right.) I do 
not blame anybody for stopping and 
looking along the street. 


Repeat. 
Again. 
On such a day. 


Now I will speak considerably lower 


ee AS SO NO. RR ReeRIRE ReRERA een 
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than I have been speaking. How do 
you get that? 
Now I will speak lower still. How 


do you get that ? 


Then I must have been speaking too 
loud in the early part of the experi- 
ment. 

How is the articulation of this in- 


strument? 
You get me all right now, don’t you? 


I can just see the top of Mr. Marks’ 
head through the window. 


Well, Iam not responsible for call. 
ing it a full moon. I suppose Mr. 
Marks did that. 


I said I am not responsible for call- 
ing it a full moon. 

When do you want to return to your 
house, Professor Barker. 

It is now a quarter of six. 

I will ask you to take off that instru. 
ment I, 


And put onan instrument of the B 


form. 
b form. 
And I will put on the battery here. 


Are vou ready now to make the 


change ?” 


(Judge Hall, speaking through the 
tell-tale. All right, I will speak as 
soon as we get the battery on. Yes. 
Are you ready now?) Hello, Profes- 
sor Barker. Hello, Protessor Barker. 
(At the tell-tale. Are you listening ? 
Are you listening.) Hello, Hello, Pro. 
fessor Barker. 

Hello, Professor Barker. Hello, 
Hello. Do you hear anything ? 

Hello, Hello. Do you hear me now ? 


What was the matter over there ? 


, than I have been speaking. How do 


you get that? Answer. Very well. 


How I am _ speaking lower still. 
How do you get that. Better than 


before. 


Then I have been speaking too loud 
in the early part of the experiment. 


How is the articulation of this in- 
strument. 


You get me al] right. Yes. 


I can just see the top of Mr. Marks’ 
head through the window. (The last 
word I missed.) Full moon. 


I suppose Mr. Marks did that. Re- 
peat the first part of the sentence. 


I am not responsible for him looking 
like a ful] moon. 


W hen do you want to return to your 
house, Prot. Barker? I return at six. 


It is now a quarter of six. 
I will ask you to take off that in- 
strumeant I. 


Put on an instrument of the C ferm. 


Ot the B form. 
And I will put on the battery here. 
Are you ready now to make the 


tests? Answer. Yes. 


(Hold on a minute.) (Are you 
ready. What do you say?) Will be 
ready ina minute. Nowready. Goon. 


(What do you say? We got our in- 
strument online No. 2. All ready now. 


Do you hear me now? 


What was the matter with the lines? 


17 tee, 
~ TTT Te eeliaaete oe 


wen, 
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Was your instrument out of adjust- 
ment ? 


Was your instrument out of adjust- 
ment? 


Dan Drawbaugh has just returned 
from your room. 


No, I was mistaken ; it was not Dan 
Drawbaugh, it was another gentleman. 


Now there he goes. 

Now there he goes. 

He has just come in at the door. 

The instruments that are now on the 
line. 

Are an instrument of the form C at 
this end. 

And an instrument of the form B at 
your end. 

With a battery in line. 

You hear perfectly well what I say, 
do you not? 

Suppose I give you a little geogra- 


phy. 


Do you want a little geography ? 

Do you want a little geography ? 

Do you want a little geography— 
the names of some places ? 

Perhaps I am speaking too loud; I 
wil] speak lower. 

Well, how is it now ? 

Do you get me any better now than 
when I spoke loud ? 


Do you get me any better now than 
when I spoke loud ? 


What do you think about it? 


Well then, I will speak Jower here- 
after. 
Well then, I will speak lower here- 


after. 
E7 


Repeat—very faint. 


Was your instrnment out of adjust- 
ment ? 


Dan Drawbaugh has just returned 
from your room. 


No, I was mistaken ; it was not Dan 
Drawbaugh, it was another gentleman. 


Repeat. 

Now Dan is going. 

He has just come in at the door. 

The instruments that are now on the 
line. 


Instrument of the form C on this 


end. 


And ap instrument of the form B at 


your end. 
With a battery in line. 


You hear perfectly well what I say, 
do you not? 

(I did not have the receiver to mv 
ear. Won't you give me an answer if 
you please?) It is weak but distinct. 

Repeat. 

Again. 


Again. 
Perhaps I am speaking too loud. 


Hello. How is it now ? 


Do you get me any better now ? 


Do you! get it any better now than 
when I spoke loud ! 


What do you think about it? An- 
swer. Yes, I do. 


Repeat. 


(Hold on a minute. ) 


EVIDENCE 
Well, do you hear me now ? 


I say Professor, do you hear me 
now ? 


Hello, hello. Do you hear me now ? 


Do you hear me now? I am speak- 
ing very low. 


I will speak lower still. 


Do vou hear me any better now ? 


How does that instrument compare 
with Exhibit I? 


Well, it is nearly six o’clock. Are 
you ready to stop? 


It is now near six o'clock. Are you 
about ready to stop. 


Ready and anxious. 
Ready and anxious. 


[ said are you ready and anxious to 


stop ? 


Very well, we will say just a few 


words more and then stop. 


Very well, we will say just a few 


words more and then stop. 
We will say a few words more. 
Say a few words more. 


We will say a few words more. 


Yes; [ was speaking too loud again. 


I «lo it involuntarily. 
I said I was speaking too loud again. 
I said [ was speaking too loud again. 
I said I was speaking tuo loud again. 
Hello. 
Do you hear me now more plainly ? 
The pole had stuck against -the 
armature. 


The pole of this machine had stuck 
against the armature. 


FOR 
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(Not listening. Mr. Marks is talk- 
ing. ) 


Repeat. 


- 


Hello, hello. (Something wrong 
with the instrument.) 


Do you hear me now, very low. 


I will speak lower still. Do you 


hear me any? Yes. 
Do you hear me any better now ? 


How does that instrument compare 
with instrument I? 


Repeat. 


It is now most six o’clock. Are you 
most ready tostop? Answer. Yes. 

Repeat. 

Again. 

Are you ready or not ready to stop ? 


Iam ready. 


Again. 


All right, we will once more do 


something and then stop. 
Repeat. 
Again. 


We will say a few words more and 


then stop. 


(Can’t hear. It was too faint.) 


Repeat. 

(What do you say?) Repeat again. 
(Hold on a moment.) All ready. 
Hello. 

Do you hear me now more plainly ? 


Repeat. 


Again. 


a 


mo 
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I said that the pole of this machine The pole of this instrument had 
had stuck against the armature. stuck against the armature. 
Well, Professor, is it time to go to Professor, is it time to go to supper 
supper now ? now ? 
What do you think about it ? ~ Yes, I think it is. 
AlJ right. Good bye. Good bve. 


(At this point, it being shortly atter SIX o clock, the tests 
were closed.) 

Mr. Dickerson: Are your experiments through to-day / 

Mr. Hitt: Yes, sir. 

(Mr. Dickerson then examines the instruments and asks Mr. 
Drawbaugh several questions as to their construction. Mr. 
Drawbavgh replies that the one-legged one, or one with the 
single stem or rod, has bronze and carbon powder; and the 
other, or two-legged one, or one with two stems or rods, has a 
carbon powder without any admixture. 

Mr. Hill says that the instruments C tested here to-day are 
C I, which has heretofore been referred to by Professor 
Barker in his testimony, and another instrument which Pro- 
fessor Barker had not had, but which he will how please take 
and mark. 

Professor Barker marks the instrument © 3. 

Mr. Hill also states thas there is present the instrument 
whieh Professor Barker has heretofore referred tO in lis testi- 
mony at C 2.) Mr. Hill further states that when he took the 
instrument © out of the bureau drawer in the room lie did not 
know which C he was using, as marked by Professor Barker, 
or he would have used © 2 also, instead of the unmarked 
instrument. Mr. Hill also further states that all the instru- 
ments that have been tested here to-day, together with this 
instrument C 2, are now in the hands of the examiner, Mr. 
Ott. 

Complainants’ counsel and experts have taken apart the two 
tumbler instruments of the form known as F, and examined 
them in this room since they were tested this afternoon, and 
Mr. Dickerson states that they will examine the other here- 
after. 

At this point the meeting closed. 


Gee 
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IN THE CIRCUIT COURT OF THE UNITED STATES. 
NEW YORK. 


DISTRICT OF 
s 


FOR THE SOUTHERN 
Tur AMERICAN Bett TELEPHONE Com- 
‘ 

» In Equity. 


PANY, ET AL. 
Vs. 


THe OverRLAND TELEPHONE CoMPANY, 
IN THE CIRCUIT COURT OF THE UNITED STATES, 


FOR THE DISTRICT OF NEW JERSEY. 


mont 


Tue AmeErRIcAN Bett TELEPHONE Com- 
PANY, ET AL. 
Vs. 
‘ i In Equity. 
THe OvERLAND TELEPHONE CoMPANY, te 
OvERLAND TELEPHONE CoMPANY 
or NrEw JERSEY, ET AL. 


THE 
IN THE CIRCUIT COURT OF THE UNITED STATES. 
FOR THE EASTERN DISTRICT OF PENNSYLVANIA. 


Tue AMERICAN Bett TELEPHONE Com- 
AL. 


PANY, ET 
Vs. 
—_— — aan Tn Moni 
THe OveRLAND TELEPHONE Company, ) in Equity. 
OVERLAND TELEPHONE CoMPANY 


THE 
oF New Jersty, THe Penn Over- 
LAND COMPANY, ET AL. 
A meeting of parties interested was held on Friday, Feb’y 
6, after 3 o’clock P. M., in rooms 28 and 29, Washington 
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Hotel, Philadelphia, Pa., to witness the testing of certain 
Drawbaugh telephones hy Professor Barker of the University 
ot Pennsylvania, he being stationed at the end of the line con- 


necting the TWO Yroots which terminated in room No. 2S. 


The following is what transpired in POOTH No. yt 

(‘omplainants’ counsel requests the defendants’ counsel to 
take off the electro magnet of the instrument B form and 
show it. 

Respondents’ counsel declines to do it on the ground that 
he does not want the instruments interfered with until afte: 
the tests, at which time they can be examined by the con 
plainants’ counsel. 

Complainants’ counsel requests defendants’ counsel to open 
instrument of the | form and show the interior ot this before 
beginning the test. 

Respondents’ eounse!] replies that he will not allow anh ol 
the instruments to be interfered with prior to the test, but 
that after the test they can be examined by the complainants”. 


counsel and experts if they Wish to inspect them. 


Professor Barker states that the instrument he is about 
listening at is B sub 2, and that it is the one he referred to in 
his testimony by that designation. 

(The stenographer In room 2S. in obedience to mM ictions. 
has’ reported only the words uttered by Professor Darker as 
being heard by him through the instrument tested at the time, 
together with the words transmitted back to room 29 Dy 
means of the * tell-tale,” which were the words heard Ly) the 

‘ 


expert as coming from room 29, as well as answers to some of 


the questions, omitting all other remarks made by or between 
parties in the room.) 

After a lapse of about five minutes spent in adjusting the 
instrument, and after Mr: Marks, at that time in communieca- 


tion with room 29 by means of the “ tell-tale.’ had said to 


Prof. Barker, ** You tell me what sounds you get over it,” the 
following occurred : 
ES 
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Words uttered by Prof. Barker as 
being heard by him through receiver 
of instrument tested. 


Professor. do you hear me now? Is 
it adjusted right ? 


Professor, how is it now, please ? 


Well, how is it now ? 


One, two, three, four, five, six. 


Now I have changed it again. Is it 
better now ? 


We are now in room 29, Washington 


Hotel. 


[I think now I will let Judge Hill 
take the Instrument. 


Hello. I hardly know what to say. 


There are anumber of insuluted wires 
against the wall. 


There are three beds in this room. 


There are two short-hand writers in 
this room. 


Mr. Dickerson has just sat down. 

Mr. Jacobs is walking on the floor 
of this room. 

And Mr. Dennis Marks is standing 
near the door. 


Mr. Coates is sitting on the lounge. 


There is a table before me which I 
am resting upon. 

There is a telephone cord laying on 
this table. 


Words spoken into tell-tale by the 
person stationed at that instrument. 


Professor, do you hear me now? Is 
it adjusted right? (Ans.) It is a lit- 
tle loose and not very loud. No better. 


' Not as good as before. A little better. 


Protessor, how is it now, please? 
(Ans.) It is better all the time. 

Well, how is it now? (Ans.) No 
better. 

One, two, three, four, five, six. 
(Ans.) Just a little tighter. Too 
loose; it rattles. It is better; a little 
more. It is becoming better all the 
time. 

Now I have changed it again. It is 
better now? (Ans.) It is very good 
now. 

We are now in room 29, Washington 


Hotel. 


I think now I will let Judge Hill 
take the instrument. (Ans.) All 
right. Ready. 

Hello. I don’t know what to say. 
I hardly know what to say. 

There’ are a number of insulated 
wires against the wall. 

There are three beds in this room, 
(Ans.) Repeat. 

There are two short-hand writers in 


this room. 
Mr. Dickerson has just sat down. 


Mr. Jacobs is walking on the floor 
of this room. 


And Mr. Ernest Marks is standing 
near the door. (Ans.) Repear thar. 


Mr. Coates is sitting on the lounge. 
Repeat. Not quite so loud. 


There is a table befure me which I 
am restiug upon. 


There is a telephone cord laying on 
this table. 


nnn age i 


Telephone cord. 

It is a very pleasant day. 

Washington is one hundred and forty 
miles from Philadelphia. 

The Atlantic Ocean is three thou- 
sand miles wide. 

Boston is the capital of Massachu- 
setts. 

Now I think I will allow Mr. Hill 
to take the transmitter. 

Professor Barker, do you hear me 
now ? 


Do you distinguish the difference be- 
tween my voice and that of Mr. Draw- 
baugh ? 


How is the articulation of this instru- 
ment now 

How plainly can you hear what | 
say ’ 

When did you leave the University 


to-day. 


Did you deliver a lecture before you 
left ? 


How many students had you present 


at your lecture ? 


W hat was the subject of the lecture ? 


Now, Professor, dv you hear me ? 


Your lecture was on polarization, 
was it ? 

I should like to have been present 
and heard it. 

Was it on the polarization of light? 

Can you tell me who discovered the 
polarization of light and its cause ? 

This suit will be tried betore Judge 
‘McKennan and Judge butler. 


Mr. Drawbaugh is now sitting near 
the bed in this room. 
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Telephone cord. Yes. 
It is a very pleasant day. 


Washington is-one hundred and forty 
miles from Philadelphia. 


The Atlantic Ocean is three thou- 
sand miles wide. 


-Boston is the capital of Massachu- 


setts. 


Now I think I will allow Mr. Hill 
to take the transmitter. (Ans.) Ready. 


Professor Barker, do you hear mg 
now? (Auns.) Yes, I hear bim very 
well. Talk slow. 


Do you distinguish the difference be- 
tween my voice and that of Mr. Draw- 
baugh? (Aus.) Yes, perfectly. 


How is thearticulation of this instru- 
ment now’? (Ans.) Very good. 


How plainly can you hear what I 
say? (Ans.) Pertectly. 

When did you leave the University 
to-day? (Ans.) About a quarter of 


two. 


Did you deliver a lecture before you 
left? (Ans.) Yes. 

How mauy students had you present 
at your lecture? (Ans.) Between 
eighty and ninety. 


What was the subject of the lecture sf 


(Ans.) Polarization. 


, 


Now, Professor, do you hear me 

Your lecture was on polarization, was 
it ? 

I should like to have been present 
and heard it. 


Was it'on the polarization of light ? 


Can vou tell me who discovered the 


polarization of light and its cause ? 


This suit will be tried before Judge 
McKennan and Judge Butler. 


Mr. Drawbaugh is now sitting near 
the bed in this room. 
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Did you illustrate your lecture by 
any experiment on the polarization of 
light ? 

Chestnut Street is one of the finest 
streets in Philadelphia. 

Does the instrument still hold its 


adjustment well ? 


Mr. Storrow is in your room, is he 
not? 

And there is a stenographer present 
in the room onthe part of the Bell 
Telephone Company, is there not ? 


It is said that General Gordon has 
either been captured or killed. 


And that the position of the British 
army in Egypt is very precarious. 


Protessor read 
} 


you something from a newspaper ! 


Barker, suppose I 


Are von ready now ? 


I read an article from the Philadel- 
phia Press of this morning, Feb’y 6th. 

Atlanta, Georgia, February five. 

Honorable Thomas A. Hendricks 
and party. 

Reached Atlanta this morning at four 


o'clock. 


In a special car. 
At half past eight. 


They were escorted to the Kimball 


House. 
W here breakfast was served. 


The company assembled at break- 


The company they met at breakfast. 


FOR 
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Did you illustrate your lecture by 
any experiment on the polarization of 
light ? 

Chestnut Street is one of the finest 
streets in Philadelphia. 

Does still hold its 
adjustment well ? 

(Time 3:42 P. M.) 


this instrument 


Mr. Storrow is in your room, is he 
not ? 

And there is a stenographer present 
in the room on the part of the Bell 
Telephone Company, is there not ? 

(3:43 P. M.) 

It is said that General Gordon has 
either been captured or killed. 

And that the position of the British 
army in Egypt is very precarious. 


(3:44 P. M.) 


Professor Barker, suppose I read 
you something from a newspaper ? 
(Ans.) All right. Go ahead. Read 
slowly. 

(3:45 P. M.) 

Are you ready now? (Ans.) Yes. 


I read an article from the Philadel- 
phia Press of this morning, Feb’y 6th- 


Atlanta, Georgia, February five. 


Honorable Thomas A. Hendricks 
and party. 

Reached Atlanta this morning at four 
o'clock. 

(3:47 P. M.) 

In a special ear. 

At half past eight. 


They were escorted to the Kimball 
House. (Ans.) Repeat. Again. 

Where breakfast was served. 

The company assembled at break- 
fast. (Ans.) Repeat. 

The company they met at breakfast. 

(3:49 P. M.) 
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Consisted of about thirty prominent 
citizens. 

A large crowd was congregated about 
the hotel. 


The Mayor introduced Mr. Hen- 
dricks. 


Who addressed the people from the 
balcony. 


After the speaking. 

The ladies were driven around the 
city. 

And the gentlemen proceeded to the 
Hal! of the House of Representatives. 


Where a reception was held. 
And several hundred persons. 


Were presented to the Vice- President 


elect. 
The party left for Birmingham. 
At ten o'clock. 
And will proceed from there. 


To the New Orleans Exposition. 


Much enthusiasm. 
W as manifested ower Mr. Hendricks. 
That is the end of the article. 


What receiver have you now on the 
line at your end ? 


You say you have receiver B 2. Is 
that correct ? 


I will now remove this 


All right. 
instrument, F 2. 


I have changed my mind. I 


No. 


will not remove it. 


But I will ask vou to remove your 
receiver. 
E9 
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Consisted of about thirty prominent 
citizens. 

A large crowd was congregated about 
the hotel. 

The Mayor 


dricks. 


introduced Mr. Hen- 


Who addressed the people from the 
balcony. 

(3:50 P. M.) 

After the speaking. 


‘The ladies were driven around the 
vity. 


And the gentlemen proceeded to the 
Hall of the House of Representatives 


Where a reception was held. 
And several hundred persons. 


Were presented to the Vice-President 


elect. 
The party left for Birmingham. 
At ten o'clock. 
And will proceed from there. 


To the New Orleans Exposition. 
(3:52 P. M.) 


Much enthusiasm. 
Was manifested over Mr. Hendricks. 
That is the end of the article. 


What receiver have you now on the 
( Ans.) 6 2, B 2. 
There is no A. B-b 2. The second 
letter of the alphabet and the second 


line at your end / 


number of the numerals. 


You say you have receiver B 2, Is 


that correct?) (Anus.) It is. 


All right, I will now remove this in- 


strument, F 2. 


No. I have changed mv mind. I 
will not remove it. 

(3:55 P. M.) 

But I will ask you to remove your 
receiver. 


ao 
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And to substitute one of the receivers 
of the form known as [. 


When you have done that I will re- 


sume. 


Now, Professor Barker. do you hear 


me? 


Do you hear me any more plainly 


than you did with the receiver, B 2? 


Please answer back whether you do 


or do not. 


Suppose now I read you ap article 
trom the newspaper. 


Are you ready ? Please answer back. 


I will read another article from this 
morning’s Philadelphia Press. 


It is entitled Hearty Endorsement of 
General Logan. 

And is copied from the New York 
Independent. 


It is as follows: 
We sincerely desire the re-election. 
To the United States Senate. 


Of Genera! John A. Logan, of Illi- 


nos. 


He has been a very useful and true 
man. 


Has done good service to his coun- 
try. 

As a soldier. 

And is greatly respected in Con- 
gress. 


He has the ertire confidence. 


DEFENDANTS. 


And to substitute one of the receivers 
of the form known as I. (Aus.) I 
was not listening. Please repeat. 


When you have done that I will re- 
sume. 

(23:56 P. M.) 

Now, Protessor Barker, do you hear 
me? (Ans.) Yes; very well. 

Do you bear me any more plainly 


than vou did with the receiver B 2? 


Please answer back whether you do 
ordo not. (Ans.) He says he hears 
you just as distinctly and a little 
louder. 

Suppose now [ read you an article 
from the newspaper. 

Are you ready ? Please answer back. 
(Ans.) Yes; but speak alittle louder. 

(3:55 P. M.) 

Tell him to repeat. We were talk- 
ing in here. The Professor was not 
listening. 

I will read another article from this 
morning’s Philadelphia Press. 

It is entitled Hearty Endorsement of 
General Logan 7? 

(4:00 P. M.) 

And is copied from the New York 
Independent. 


It is as follows: 

We sincerely desire the re-election. 

To the United States Senate. 

Of General John A. Logan, of Lili- 
nois. 

(4:01 P. M.) 

He has been a very useful and true 
man. 

Has done good service to his coun- 
try. 

As a soldier. 

And is greatly respected in Con- 
gress. 


He has the entire confidence. 


EVIDENCE 


Of the Republican party. 

And of the people generally. 

Both in and out of the State. 
Whom he now so ably represents. : 
Who he now so abiy represents. 
No. Not who. He. 

He now so able represents. 
And who doubtless will have. 
As he deserves to have. 

The solid vote. 


Of all the Republicans. 


Of the Legislature of Llinois. 
To secure his return to the Senate. 
That is the end of the article. 


what it 


And I cordially endorse 


Bays. 


My friend, Mr. Drawbaugh, would 
probably take the opposite side. 


Now I will remove instrument F 2. 


And substitute another form of F in- 


strument. 


W hich is a carbon box supported by 


two rods or wires. 


The one I have beeu using. 


Had the carbon box supported by a 


single rod. 


Professor, do you hear me ” 


How is the adjustment ” 


How is that? 


I asked how is the adjustment ? 


FOR DEFENDANTS. 


(4:02 P. M.) 

Of the Republican party. 

And of the people generally. 
Both in aud out of the State. 
Whom he now so ably represents. 
Who he now so ably represents. 
No. Not who. He. 

He now so ably represents 
And who deubtless will have. 
As he deserves to have. 

The solid vote. 


Of all the Republicaas. 

(4:04 P. M.) 

Of the Legislature of Ilinois 

To secure his return to the Senate. 
That is the end of the article. 
what 


endorse 


And 


says. 


l cordially 


My frieud. Mr. Drawbaugh, would 


probably take the opposite side. 
(4:05 P. M. ) 


Now | 


will remove instrument F 


And substitute another form of F in 


strument. 


it 


~ 


Which is a carbon box supported by 


two rods or Wires. 


(4:06 P. M.) 


The one I have been using. 


Had the carbon box supported by a 
single rod. (Ans.) Yes; we are 
ready if you are. 

Professo) dv you hear ine 4 

How is the adjustment? (Ans. ) 
Don't taik so loud 

How is that? (Ans.) Better. The 


question was how is that 


swer, better. 


> The an- 


I asked how is the adjustment. 
(Ans. ) 


Not good. 


EVIDENCE FOR DEFENDANTS. 


Is is too loud or too weak. 


I commenced to use it without ad- 
justing it. 

I took it out of the box. 

And I hitched it to the line. 

Just as it was. 

But I will now adjust it a little. 

If you think it will work better. 


What do you think about it? 


Well, how is this now? 


I have changed it a little. How is 


it now. 


Perhaps I have spoken a little too 


loud into it. How is it now? 


I spoke too loud, I suppose. 

Do you think you vould hear a news- 
paper article now ? 
I will read you something again 


from this morning’s Press. 


Washington, February five. 
There were quite a number of ab- 
sentees. 


Gn the Democratic side. 


Of both the House and Senate cham- 
bers. 

This morning. 

Aud the invariable answer was. 


When a Senator or Representative 
could not be found. 


(Ans.) 


Is it too loud or too weak ? 


Too loud. 
(4:11 P. M.) 


I commenced to use it without ad- 
justing it. 

I took it out of the box. 

And I hitched it to the line. 

Just as it was. 

But I will now adjust it a little. 

If you think it will work better. 


What do you think about it? (Ans. ) 
I think the articulation might be im- 
proved. 


Well, how is this now? (Ans.)} 
Very weak. 

(4:13 P. M.) 

I have changed it a little. How is it 


now’? (Ans.) Good as to loudness, 
but the articulation is not yet per- 
fect. 

Perhaps I have spoken a little too 
loud into it. How is it now? (Ans.) 
Better. 

(4:14 P. M.) 

I spoke too loud, I suppose. 

Do you think you could hear a news- 
paper article now? (Ans.) Yes. 

I will read you something again 
from this morning’s Press. 

(4:15 P. M.) 

Washington, February five. 

There were quite a number of ab- 
(Ans.) Repeat. 


sentees. 


On the Democratic side. 


(4:16 P. M.) 


Of both the House and Senate cham- 


bers. 
This morning. 
And the invariable answer was. 


Wheu a Senator or Representative 
could not be found. (Ans.) Repeat. 
Again. He wants you torepeat again* 


EVIDENCE FOR 


Gone to see Cleveland. 


Several of these gentlemen. 


How is it now. 
Now how is it ” 


Now I will resume the newspaper 
article where I left off. Do you get 
that ? 


Are you ready ? 


oet 


Well, how is it now? Do you g 


it any plainer? 


How is it now? 


Well, is it good now still ? 


Shall I resume the newspaper article 
now ? 


Several of the gentlemen. 


W ho heve been contemplating visits 
to the President elect. 


Upon the public notice that he would 
be at home. 


To all persons desiring to talk with 
bim. 


Regarding Governmental business. 
Were surprised to learn. 
That special invitations. 


Had been extended. 


} Toa majority of the Senators. 


And quite a number of the more 
prominent Representatives. 
E10 


DEFENDANTS. 


Gone to see Cleveland. 


Several ot these gentlemen, Ans, 
Repeat. Repeat a little louder. The 
adjustment is bad. Ans. Very 
weak. 

How is lt now? Ans Ketter, if 


you will talk lower. 


Now how Is it? Ans. 


speak | litle lower. 


Now | will Pesulle the 


rood. but 


lLewspapel 


article where I left off Do you get 


that : Aus. Yes. 


Are you ready i Ans 
just a little closer. 
(4:20 P.M.) 


No. Ad 


Well, how is it now ? Do you cel 


it any plainer Ans. Noy vi ry 
weak, 

How is it now! Ans. Very 
good. 

Well, is it good now still. Answet! 


Yes. 


Shall I resutie the hewspapel ait) 


now? Answer. Yes; but 


tle lower. 


talk a lit 


Several of the gentlemen. 


Who have been contemplating Visits 


to the President elect. 


Upon the public noti 
be at home. 


(4:22 P. M 


To all persons desiring to 


him. 


he we uld 


talk with 


Regarding Governmental business. 


Were surprised to learn. 
That speeia] invitations 


Had been extended. 


(4:23 P. M.) 


To a majority of the Senators. 


And quite a number of 


prominent Representatives. 


the more 


EVIDENCE 


This tact, however. 
Is intended in no way. 


To preclude others from calling upon 


Cleveland. 


Those who have had invitations. 


Understood that their visits. 


Were primarily to make the ac- 
quaintance of the President elect. 


And to talk with him. 
And discuss with him. 


Matters of Legislative and Exe- 
cutive policy. 


; 
Rather than to give advice. 
As to the selection of a Cabinet. 


The more prominent visitors, how- 


erer. 


Will n--t hesitate to give Mr. Cleve- 
land. 


Their views regarding Cabinet ap- 
pointments. 


Their views. 


Regarding Cabinet appointments. 


And the friend of Mr. MeDonald. 
Mr. Barbour. 
Mr. Many. 


M-a-n-e-y. 


M-o n-e-y. 
Mr. Money. 
Mr. Hopkins. 


S-t e<a-k-beo-n. 
S-t-a-e-k. 
O, not a. 


Mr. Stockton and others. 


FOR 


DEFENDANTS. 


This fact, however. 
Is intended in no way. 


To preclude others from calling upon 
Cleveland. 


Those who have had invitations. 
(4:24 P. M.) 


Understood that their visits. 


Were primarily to make the ac- 
quaintance of the President elect. 


And to talk with him. 
And discuss with him. 


Exe- 


Matters of Legislative and 
cutive policy. 
(4:25 P. M.) 


Rather than to give advice, 
As to the selection of a Cabinet. 


The more prominent visitors, how- 
ever. 


Will not hesitate to give Mr. Cleve- 
land. 


Their views regarding Cabinet ap- 
pointmeuts. 


(4:26 P. M.) 

Their views. 

Regarding Cabinet 
Ans. Repeat. 

And the friends of Mr. McDonald. 

Mr. Barbour. Ans. 

Mr. Many. 


appointments. 


Repeat. 


M-a-n-e-y. 
(4:27 P. M.) 


M-o-n-e-y. 
Mr. Money. 


Mr. Hopkins. Ans. 
Again. Repeat again. 


Repeat. 


S-t-e-a-k-b-o-n. 
S-t-a e-k. 
O, not a. 
Mr. Ans. 


Stockton and others. 


OTR AS 8 Ta 


Will tell Mr. Cleveland. 
Why they think. 
He should choose those gentlemen. 


For posts on the Executive Board. 


That is the end of the article, Pro- 
fessor. 


How is the adjustment now ? 


I have not adjusted it since I com- 
menced to read the article. 


The second tim>?. 


I have held it in my hand all the 
time. 


What receiver have you on your 
end of the line? 


Now will you remove I one and sub- 


stitute an instrument of the B form ? 


What receiver have you now on? 


How is the articulation with this 
instrument ? 


We will have it adjusted a little 
then. 

How is it now ? 

It is well enough adjusted now ? 


Piease answer back. 


Repeat please. 


What time do you generally go to 
dinner ? 


EVIDENCE FOR DEFENDANTS. 


Repeat. 
(4:29 P. M.) 


Will tell Mr. Cleveland. 
Why they think. 
He should choose those gentlemen. 


For posts on the Executive Board. 


(4:30 P. M.) 


That is the end of the article, Pro- 
fessor. 


How is the adjustment now’ ~—= Ans. 
Very good. 


I have not adjusted it since 1 com- 
menced to read the article. 


A second time. 


I have held it in my hand all the 
time. 


(4:31 P. M.) 


What receiver have vou on your end 
of the line? Ans. I one. 


Now will you remove I one and sub- 
stitute an instrament of the B form ? 
Ans. Yes. Ready. 

(4:33 P. M.) 


What receiver have you now on? 


Ans. 6 2. 


How is the articulation with this 
instrument? Answer. The articula- 
tion is good. Bat it is weak 

(4:34 P. M.) 

We will have it adjusted a little 
then. Ans. Yes; if you please. 

How isit now? <Ans. It is much 
better. 

Is it well enough adjusted now ? 

(4:35 P. M.) 

Please answer back. Ans. It is 
in fair adjustment now. 

Repeat please. The answer was 
that the instrument is in fair adjust- 
ment now. 


What time do you generally go to 
dinner ? 


EVIDENCE FOR DEFENDANTS. 


It is nuw twenty-five minutes of five. 


[ will talk to you a little upon the B 
receiver. 
In order to test that instrument. 


How do you get the tones now? 


This is a very pleasant day. 
Wasbineton is one hundred and 


twenty miles from Harrisburg. 


I will count regularly a series of 
numbers. 

One, five, ten, twenty-four. 
thirty- 


Thirty-nine, thirty-three, 


seven, forty. 


Forty-five, fifty-seven, sixty-eight. 


Seventy four, eighty-one, ninety- 


three. 


One hundred and thirteen, one hun- 
dren and twenty-five, one hundred and 
fifty. 

* 


One hundred and thirty-five. 
One hundred and fifty. 
Sixty. 

Two hundred and ten. 


Three hundred and thirty. 


Twenty. 

Four hundred and se. 

Nine hundred and one. 

Eighteen hundred and seventy-six. 
Eighteen hundred and eighty-five. 


How does the adjustment of this in- 
strument hold out ? 


I have not adjusted it since I began 


SL ONE niin pte eA = . 


It is now twenty-five minutes of five. 

(4:37 P. M.) 

I will talk to you a little upon the B 
receiver, Ans. Repeat please. 
In order to test that instrument. 
How do you get the tones now? 


Ans. 


This is a very pleasant day. 


Very well. 


Washington is one hundred and 
twenty miles from Harrisburg, 

(4:38 P.M.) 

I will count regularly a series of 
numbers. 

One, five, ten, twenty-four. 
thirty- 


Thirty-nine, thirty-three, 


Seven, forty. 
(4:39 P.M.) 
Forty-five, fifty-seven, sixty-eight. 
Seventy-four, eighty-one, ninety- 
three. 


One hundred and thirteen, one hun- 
dred and twenty-five and one hundred 
and fifty. 

(4:40 P. M.) 


One hundred and thirty-five. 
One hundred and fifty. 
Sixty. 

Two hundred and ten. 


Three hundred and thirty. 
(4:41 P. M.) 


Twenty. 

Four hundred and one. 

Nine hundred and one. 

Eighteen hundred and seventy-six. 
Eighteen hundred and eight-five. 


How does the adjustment of this in- 
strument hold out? Ans. Very 
good. 

(4:42 P. M.) 


I have not adjusted it since I began 


EVIDENCE 


to read the newspaper article the 


second time. 


I will now remove this instrument 
and put on an instrument of the C form. 


Are you ready ? 


Hello. 


Do you hear me now ? 
Well, how plainly do you hear me. 


Are you getting tired of listening, 
Professor Barker ? 


Now, are you all ready to begin ? 


Mr. Drawbaugh and Mr. Jacobs are 
now standing up. 


Mr. Dickerson is examining the in- 
strument F. 


Aud has already taken it apart. 


Mr. Pope and another geutleman are 
examining it with him. 


It is now teu minutes of five. 


And [ will put this test through as 
rapidly as possible. 
General Grant is said to be quite ill. 


He is afflicted with a trouble of the 
throat. 


Caused by an excessive use of to- 
bacco. 


Ell 


FOR DEFENDANTS. 


to read the article the 


second time. 


hewspaper 


I will now remove this instrument 
and put on an instrument of the C from, 


(4:43 P. M.) 


Are you ready? Does the Judge 


the Professor to put on instru- 
this end? (The 
was, yes, sir.) This is hard work on 
Judge. The Professor is 


Weare ready now. All 


inimute 


wish 
ment I on answer 
this end, 
getting tired. 
right. It will be ready in a 


All ready. Ready. 
Hello. 


Yes, sir. 


Do you hear me now. Ans. 


Well, how plainly do you hear me. 
Ans. Distinctly; but not very loud. 

getting tired of listening, 
Barker ? Ans. Yes, for 


Professor says he is 


Are you 
Professor 
my side. The 
not tired of listening now, since he has 
a receiver of smoother edge. It is all 
right. Go ahead. 

(4:47 P. M.) 

Now, are you 


Ans. Yes. 


all ready to begin? 
Mr. Drawbaugh and Mr. Jacobs are 
now standing up. 

(4:48 P. M.) 

Dr. Dickerson is examining the in- 
strument F. 

And has already taken it apart. 

Mr. Pope and another gentleman are 
examining it with him. 

It is now ten minutes of five. 

(4:49 P.M. 

And I will put this test thr-ugb as 
rapid)v as possible. 

General Grant is said to be quite ill. 

He is afflicted with a trouble of the 
throat. 

Caused by an excessive use of to- 
bacco. 

(4:50 P. M.) 


VAG K 


nei 


EVIDENCE 


And Mr. Drawbaugh. 

When he just heard me say this. 
Threw his tobacco away. 

Mr. Ott, the examiner. 

Is looking. 


Quite impatient. 


And says that the reason of it is. 


That he had the toothache. 


I don’t wonder at his expression if 


such is the case. 


I have been talking through C in- 
strument. : 


With a battery on the line. 


I will now have Mr. Heygus remove 
the battery. 


Hello. Protessor. 


Do you hear me now ? 


Can you hear as plainly as you did 
with the battery on ? 


[ had Mr. Heygus remove the but- 
tery. 


I have got tired of talking and will 
let Mr. Drawbaugh take my place a 


while. 


Professor Barker. are vou all ready? 


Judge Hill is now walking the floor. 


I suppose he is tired. 


I will now give you a little. 


FGR DEFENDANTS. 


And Mr. Drawbaugh. 

When he just heard me say this. 

Threw his tobacco away. 

Mr. Ott, the examiner. 

Is looking. 

Quite impatient. Answer. Repeat. 
The Professor wishes you to repeat. 

And says that the réason of it is. 

(4:52 P. M.) 

That he had the toothache. 

I don’t wonder at his expression if 
such is the case. 

I have been talking through the C. 
instrument. 

With a battery on the fine. 

I will now have Mr. Heygus remove 
the battery. 

(4:53 P. M.) 

Hello. Professor. 

(4:54 P. M.) 

Do you hear me now ? 

Can you hear as plainly as you did 
with the battery on? Answer. Yes. 

I had Mr. Heygus remove the bat- 
tery. 

I have got tired of talking and will 
let Mr. Drawbaugh take my place a 
while. 

(4:55 P. M.) 

Profes or Barker, are you all ready? 
Ans. The Professor says this question 
is in Mr. Drawbaugh’s voice. 

(4:56 P. M.) 


Re eat, please. 


Judge Hill is now walking the floor. 
Answer. Repeat. Again. 

I suppose he is tired. 

(4:57 P. M.) 

Reveat. 


I will now give you a little. Ans. 
Repeat. Repeat the rest. Repeat again. 


Cn pCR CLT SP CER Tae . 
- ES TR ae porare 
OPT A Luana 


[ have change the adjustment a lit- 
tle. Does it seem any better now ? 


Professor, what receiver have you at 
the end of the line. 


Hello. 


Professor. I will give you some num- 
a oe 


bers. 


One, two, four. 


Fight, eleven, nine, twelve. 
Seventeen. 

Eighteen. 
Twenty-one. 
Eleven. 
Fifteen. 
Eleven, fifteen, thirty-one 
Seventeen, twenty-three, forty. 
I am now getting tired. 

[ I will Jeave sume one else speak. 
Professor, will you please ask Judge 

Hill if he hasn't a. 


EVIDENCE FOR DEFENDANTS. 


(4:58 P. M.) 

All right. Wait a moment. One 
moment while the Professor makes a 
note. 

(4:59 P. MM.) 

We are ready now. 

(5:00 P. M.) 

Ihave changed the adjustment a lit - 
tle. Does it seem any better now ? 
Ans. Yes; a trifle better. Repeat. 

(5:01 P. M.) 

Again. I don’t understand it. I 
cannot get it. (At this point a servant 
brought lamps into the room.) Hold 
on a moment. 

(5:03 P. M.) 

Are you ready now 

(5:05 P. M.) 

What ido you say? All right. Go 
ahead. 

Professor, what receiver have vou al 


, 


the end of the line? Answer. An I 


receiver. Hold on. We had an ex 
plosion here. (At this point Judge 
Hill stationed himself at the tell-tale. ) 
All right how. Well. boom along. 

Hello. Ans. Allright. Go ahead. 

Professor, I will give you some num- 
bers. 

One, two. four. 

Fight, eleven, nine, tw ‘lve. 

Seventeen. 

(5:09 P. M.) 

Eighteen. 

Twenty one. 

Eleven. 

Fifteen. 

Eleven, fifteen, thirty-one. 


Seventeen, twenty-three, forty. 


(5:10 P. M.) 
I am now getting fired. 


I will leave some one else to speak. 


Professor, will you please ask Judge 
Hill if he hasn’t a. Answer. Please 


EVIDENCE 


Tell him to ask Judge Hill if he 
hasn’t a new kind of talk. 


If he has not had enough of this kind 
of talk. 


I am feeling pretty warm and I will 
have to go. 


I have a cold. 


Professor Barker, do you hear me 
now ? 

We have changed the instrument and 
put on another C instrument. 


Judge Hill is now walking the floor 
of this room. 


And Mr. Jacobs is sitting on the bed 
in this room. 


FOR DEFENDANTS. 


repeat the rest. Don’t get it. Speak 
louder. Hello. Heygus, the lamp has 
just broken again. Wait a minute. 
Well, now are you ready to go on? 
Go ahead. Please repeat. 

(5:12 P. M.) 

Cannot get it. Repeat. No. 

(5:13 P. M.) 

Hold on a moment. Did not get 
you all. Somebody came in at the 
moment. Please repeat. 

(5:14 P. M.) 

Well, tell them to ask the question 
again. 


Tell him to ask Judge Hil] if he 
hasn’t a new kind of talk. 

(5:15 P. M.) 

Professor Barker says he does not 
get the last word. 

If he has not had enough of this kind 
of talk. 

(5:16 P. M.) 

Ans. Hello. Heygus. Ask Dan. 


how he is feeling. 


I am feeling pretty warm and I will 
have to go, 

(5:17 P. M.) 

Repeat. 

I have a cold. Repeat. Again. 
Repeat again. 

(5:18 P. M.) 

Don’t get it. Put on another instru- 
ment C. Heygus. (At this point Mr- 
Marks takes his place at the tell-tale.) 
We are ready here, I believe. All 
right now. 

(5:21 P. M.) 

Professor Barker, do you hear me 
now ? 

We have changed the instrument 
and put on another C_ instrument, 
Auswer. Repeat. 

Judge Hill is now walking the floor 
of this room. 

(5:22 P. M.) 

And Mr. Jacobs is sitting on the bed 
in this room. 


7 


~~ a) Ge 


EVIDENCE FOR 


Harrisburg is the capital of Pennsy!- 
vania. 


It is situated on the east bank of the 
Susquehanna River. 

I see a number of overcoats lying on 
these beds. 


Also a number of hats. 


Now I will give this to Judge Hill 
and let him speak in it. 


Hello. Professor Barker. 


How plainly do you hear me? 


Are you getting tired and ready to 


quit there. 


How is that lamp in your room. 


Has there been another explosion ? 


That lamp is made of dynamite. 


I said it was worse than dynamite. 


The British lion. 


Would turn tail and run away before 
that lamp. 


Do you know where Governor 
Cleveland is to-day. 


I said I would like to ask him to 


appoint me to an office. 
But I don’t believe he would do it. 
Have you any idea who his cabinet 


will be? 


I don’t expect a cabinet appointment 
myself. 


E12 


DEFENDANTS. 


Harrisburg is the capital of Pennsyl- 


vania. 


It is situated on the east bank of the 
Susquehanna hiver. 

($43 FP. Mz 

I see a number of overcoats lying on 


these beds. 
Also a number of hats. 


Now I will give this to Judge Hill 
and Jet him speak in it. 


Hello. Professor Barker. 
(5:24 P. M.) 


How plairly do you hear me. Ans. 
Very well. Repeat. 

Are you getting tired and ready to 
quit there? Repeat. [ was not listen- 
ing. 

(5:25 P. M.) 


How is that lamp in your room 


Has there been another explosion. 
Ans. We are expecting one. We are 
expecting another explosion. 

That lamp is made of dynamite. 

(5:26 P. M.) 


I said it was worse than dynamite. 
Repeat. 

The British lion, is all we got here. 

W ould turn tail and run away before 


that lamp. 
(5:37 P. BM.) 


Do you know where Governor 
Cleveland is to-day ? Repeat. Again. 


I said I would like to ask him to 


appoint me to an office. 
But I don’t believe he would do is. 


Have you any idea who his cabinet 
will be? 


I don’t expect a cabinet appointment 
myself. 


(5:29 P. M.) 


LAE Sab IEE Sie betes than bate sce 


a ae eee ee 


(oe ee 


EVIDENCE 


But I hope he will make some good 


ones when he makes them. 


The Atlantic Ocean is three thous- 
and miles wide. 


The sun is about ninety-four millions 
ot miles trom the earth. 


Aud the moon is about two hundred 
au forty thousand miles from the 
earth. 

How many students in the law class 
were examined at the university the 


other day : 


Professor Barker, will vou remove 
the instrument I 

1 said you need not remove it just 
Vet. 

l want to talk a littl more vefore 
vou remove it. 

1 think I was talking too loud inte 
this transmitter. 

You seem to hear me more plainly 
now, do you not ? 

It has been a pleasant day and is a 
very pleasant evening. 

Che skv seetis fo be entirely Cleat 
aot clouds. 

Phe air is Crisp aud cold. 

And a great many pretty girls are 
on the street this afternoon. 
But l had Lit time toe stop and ad- 
wire them. 

Perhaps that might bave had some- 
thing to do with vour being so late 

[ don’t blame anybody for stopping 


to look along the street at pretty girls. 


FOR 


DEFENDANTS. 


But I hope he will make so ne good 
ones when he makes them. 


The Atlantic Ocean is three thous- 


and miles wide. 


The sun is about ninety-four millions 
of miles from the earth. 
(5:30 P. M.) 


And the mvon is about two hundred 
and forty thousand miles from the 
earth. 


How many students in the law class 
were examined at the university the 
, 


other day ; 


(5:31 P. M ) 


Reveat. Hold on a moment. There 
is so much noise now. Now repeat. 


Repeat again. 


Professor Barker, will you remove 


the instrumeni 1? Again. Again. 

I said vou need not remove it jus? 
vet. 

I want to talk a little more before 


vou remove it. 


I think I was talking too loud into 


this transmitter. 


You seem to hear me more plainly 
now, do vou not ? Aus. } Yes ; I hear 
you very well. 

It has been a pleasant day and it is 
avery pleasant ecening. 

The sky seems to be entirely elear 
of clouds. Repeat 

The all is erisp and eold. 

And a great many pretty girls are 
ou the street this afternoon. 

But I had no time to stop and ad- 
mire them 

Verhaps that might have had seme- 
thing to do with vour being so late. 

What is it? Giive that answer 
again. I have tv get it from a report 
er here. I have to cet it trom the re- 


porter, 1 don't blame anybody fur 


s+ 


ORME Eel ao 


EVIDENCE 


Mn. 


On such a day. 


k lower 


Now | 


than I have been speaking. 


Spea cousiderabl v 


How did you cet that ? 


Now I am lower still. 


How d you get that 


speaking 


Then I have been speaking tow loud 


in the early part ot the experiments, 


How is the articulation on this in- 


strument ’ 


You get meal] right now, don’t 


I Cali just ser the op ot Mr. Marks’ 


head through the wiudow. 


] Suppose Mr. Marks did that. Re 


peat the first part of the sentence. 


Am not ! 


I said I 


= » BSI ‘ rely 
looking Ke a Teil m 


shy l y : 
es ponDsivie lor its 


rOoTa. 


W Hen do Vou Wan’ to returnio vou 


; , ; 
house, Protessor Barke: 


i 
a4 
7 
f 


It is now quarter of s) 
re 
And | Will asn ‘ pia t take i that 
| 
{ 
instrument LI. 
Aud puton al lustrument of the ¢ 
form 
t , ~s 
Pt Otthe bB torm. 
5 
° 


Aw on the battery here. 


1 I will put 


? 


Are vou ready uow tuo make 


test ” 


KoGR 


vou? 


DEFENDANTS. 


prprilige ce 


SLO 


pretty srl ls. 
Awaln. 


(on sue 


’ . . 
Now i ~~ MmAn Consider: 


than I have been speaking. 


How 


well. 


did you get that ? 


Now | aili Speak D Sie 


How do you get that ? ines 
than before. 
Phen ] have been sp ‘aking to 
in the early pra t of the xX perimeuts 
How Is the ai ila I Liiis 
sirument / 
You vet tie all right ray, dou t Vo 


Aus. Yes. 


I can } inf see the top oft 


head through the window. 


Mr. Marks. That is 
full m 


hiVublstilhie 


i SUp pose M: Vial $8 ald th 


. . ¢* +3 + ; + @} 
peat e Drst part of the = 
' 

I said | Vas DOL respotlis! 
hoOK TY = Tull i 


( )t Live BR 
And I will pat on the 
Are you ready 


7 
Test 


ahe af. 


(5:42 P. M 


You tel] me 


All 


right. 


Mi 


I; 

j ‘ 
ere 
ag 
tro) 


Sake 


+ 

43 
#t 

: 


ee 


. wee gy gt 
- 2 gi SE a a puctreuss 8.6 oot sees” 2 
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EVIDENCE FOR DEFENDANTS. 


Hello. 


Do you hear me now ? 


What was the matter with the line? 


Was your instrument out of adjust- 
ment? 


Mr. Drawbaugh has returned into 
this room. 


No, I was mistaken ; it was not Dan 
Drawbaugh, it is another gentleman. 


Now Dan is coming. 


He has just come in the door. 


The instruments that are now on the 
line 
Are instruments of the form of C at 


this end. 


And an instrument of the form of B 


on your end. 
With a battery and line. 


You hear perfectly well what I say, 
do you not? 


on. Hello. We are ready. Yes. 
One moment. Ready now. 

(5:43 P. M.) 

What do you say? Didn’i get any- 
thing here. Hold on a minute. Go 
on. All right. Hold on. There is 
no battery on this line. One moment. 
We are ready. Go on. 

(5:45 P. M.) 

(At this point Mr. Drawbaugh came 
jnto the room, and picking up the in- 
strument said: ‘‘ Perhaps in putting 
the pole on he may have damaged the 
poles. This is alittleclose. Now, try 
it.”) Mr. Marks through the tell-tale. 
Now goon. Weare ready here. Go 
on. 


Hello. 

Do you hear me now? 

(5:48 P. M.) 

What was the matter with the line ? 
Repeat. Very faint. 

Was your instrument out of adjust- 
ment ” 


Mr. Drawbaugh has just returned 
in this room. 


No, I was mistaken ; it was not Dan 
Drawbaugh, it is another gentleman. 

(5:49 P. M.) 

Repeat. 


Now Dan is coming. 

He has just come in the door. 

The instruments that are now on the 
line. 

Are instruments of the form of C 


on this end. 


And the instrument of the form of B 
on your end. 


With battery and line. 


You hear perfectly well what I say, 
do you not? Ans. Yes, it is weak 
but it is distinct. 

(5:50 P. M.) 


EVIDENCE 


Perhaps I am speaking too loud. 
How is this ? 
Well, how'is it now ? 


Do you get me anv better now 


Do you get me anv better now than 


when I spoke loud ! 


What do vou think about it ?” 


Hello. Hello. 


Do you hear me now ? 


Shall I speak lower still ? 

Do you hear me now ? 

Is that any better now ? 

How does that instrument compare 
with instrument I? 


It is now nearly six o’clock. Are you 


about ready LO stop. 


I said, are you ready or not? Ready 
to Btup. 


All right, we will do (something) 
once more and then stop. 


We will say a few words more and 


then stop. 


FOR 


DEFENDANTS. 


Do vou want the answer? It is 
weak but distinct. Reneat 


5k FP. BM.) 

Avnin. Louin 

Perhaps [ alli s} eak} ie” LOO loud, 

How Is this ? Answer. Ketter. 

Well, how is it now 

Do Vou oe fme anv bette! now 

Do vou get me any better now than 
when I spoke loud 

What do you think about it Vn 
swer. Yes, I do, Repeat 

(5:53 P. M.) 

Hold Ol ra minut (3 rT rEOPVA 
There was a holse In the next room. 
Repeat. 

Hello. Hello, 

Deo vou hen rie NOW { Aus. a iy 
low. 

Shall I speak lower still ? 

Deo you heal me now 7 Aus es 

Is that any better now 

liow does that tustrument comrauare 


vith instrument |? hee peat, 


“ 


It is now nearly six o'clock. Are you 
about ready to stop’ Answer. Yee 

(5:55 P, M. } 

Repeat. Again. 

[ said are you ready or | Lead 
to stop? Ans. Tam ready. Again 

All right, we will once more do some- 
thing and then stop. Repeat, if you 
pe ase, Again. 

We will say a teow words more and 


then stop. 
(5:57 P. M.) 


I cannot hear. It is too faint. Re- 
peat. Again. Repeat again if you 


please. I cannot hear you at all. (Mr. 
Marks, to Professor Barker. Will 
you not see if the poles have come to- 
gether again? Professor Barker to 
Mr. Marks. The magnet is a liitle 


EFAS ake AD Poa oti ee I 


he, af Ne re 


3 
3 
é 
’ 
: 


ae ee Talat ad 9 yk Bees 


A ines Siege. 


EVIDENCE FOR DEFENDANTS. 


Hello. 


Do you hear me now more plaiuly ? 


The pole of this instrument has 
stuck against the armeture. 


Well, Professor, is it t ne to “go to 
supper now ? 


loose.) All right. Go on and try- 
again. 
Hello. 


Do you hear me now more plainly ? 
(5:59 R. M.) 
Repeat. Again. 


The pole of this instrument has stuck 
against the armature. 
(6:00 P. M.) 


Well, Professor is it time to go to 
supper now? Answer. Yes, I think 
it is. What do you ihmk about it? 
Gocd bye. 


